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PUSHING THE SALE ELEC. 
TRICITY IN LONDON. 


In view of the decision of the Associated Municipal Electrical 
Engineers of London (which was reported in our pages 
early in December) to form an Electric Supply Publicity 
Committee for London and district, in which both municipal 
and company undertakings will join hands for their common 
good, it is opportune to look into the possibilities of this 


purely commercial alliance rather closely. 


It is well to recognise at once that this is only the 
first step towards a solution of the problem which confronts 
London’s electricity suppliers, and while it is a very 
welcome move—in view of its recognition of the necessity 
for combination—though somewhat late in the day, it 
inevitably raises speculations as to the possibility of future 
concerted action on thé same lines. 

To put the case briefly, we have in the Administrative 
County 16 municipal and 13 company undertakings, while 
there are over 40 similar supply undertakings either adjoining 
.or in close proximity to the metropolis, the bulk of them 
independent concerns and non-competitive as regards each 
other, working on purely local lines, and not more than one 


‘or two of them possessing any real organisation for the 


development of business—let alone meeting strenuous 
competition. 

It seems strange that such haphazard methods of doing 
business should exist, or, at any rate, should have been 7 
tolerated for so long, more especially in view of the keenness 
and excellent organisation of the two large gas companies 
which are solely responsible for the competition in the greater 
part of the area offering the richest commercial possibilities. 

We can only conclude that the rooted antagonism between 


municipal and private enterprise has been the great deterrent 


to a common-sense attitude on the part of the London 
suppliers in the past, notwithstanding that thereby the 
earning power of some 20 millions of capital was seriously 
impaired. 

The problem which faces the London suppliers is the 
purely commercial one of methodically promoting the sale 
of electricity, and its efficient utilisation, over the whole of 
the so-called London area, irrespective of supply, supplier, 


_or artificial boundary, but of necessity with due consideration 


to the needs of the districts involved. Certainly it appears 
to us that it is only by handling the London area as a whole, 
adopting a consistent policy throughout, and organising the 


_ business on well-thought-out lines, that the highest degree 


of commercial efficiency can, be attained. 

Looked at from this standpoint, there isan obvious necessity 
fora central organisation, representative of the various 
supply authorities—not merely a publicity committee such 
as that already formed—but one which shall have entire 
control of the preliminary business-getting, through the 
intermediary of ® fully qualified, and therefore substantially 
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remunerated, manager; and a staffof district managers who 
would make the local showrooms their headquarters, would 
supervise local canvassers and publicity operations, ensure 
the linking-up of supplier, contractor and would-be consumer, 
and generally direct matters so that there would be no 
possibility of the continuance of the present state of things, 
where, even with recognised canvassers, thousands - of 
possible users are neither written to nor circularised, while 


. with the existing very limited commercial staffs they 
- certainly cannot be called upon. 


This brings us back to the publicity proposal, which must 
be recognised as only a step—in fact, the first step—in the 
right direction. In no case can this measure be effective 
unless directed in each locality by someone having first-hand 
knowledge regarding that district and the probable needs of 
its residents and possible consumers. 

The second step, of following up literature by a personal 
call, seems to us to be in very many cases indispensable to 
the success of the first step, for it would naturally bring 
in its train inquiries and requests for information which 
could be satisfactorily met by demonstration of apparatus 
at a local showroom. 

Judging by the trifling cost of the initial move (approxi- 
mately 2s. per £100 of revenue), we do not suppose that 
objection would be taken to a more extensive propaganda 
merely on the score of cost ; objectors there are, no doubt, 
to any attempt at commercialising electric supply, but they are 
few and far between, and surely even they would favourably 
consider a proposal which would give them all the advan- 
tages of their more energetic neighbours in exchange for a 
comparatively small monetary contribation.~ 

Clearly the situation calls for a complete “ business- 
getting” scheme which shall include the lesser and 
pure “publicity” scheme. The latter by itself, or even 
if followed up in the present desultory fashion, may 
be robbed of ‘half its value, for it is inconceivable 
that anything but a completely organised effort can 
possibly meet the competition of the two leading London 
gas companies, with their 30 millions sterling of invested 
capital and 900,000 consumers, not to mention that of the 
dozen or so smaller concerhs. : 

There never has been any lack of keenness or method in 
the competition of the large gas companies, who, if they have 
suffered from the inroads of electricity in certain well-looked- 
after districts, have had things all their own way in the far 
more numerous districts where only the feeblest attempt 


at competitive electricity supply existed. It is largely due ~ 


to this inexcusable neglect of opportunities by electricity 
suppliers, that so many builders instinctively run gas piping 
in their houses and thereby initially handicap the electricity 
supplier, in spite of his having such a serviceable help as the 
new metal-filament lamp is admitted to be. _ 

Half measures are never satisfactory, quarter measures are 
generally all but useless, and for this reason we urge the 
London electrical authorities to go the whole hog, launch a 
complete scheme without delay—and reap the full reward. 


WE are not deterred from uttering a 

friendly warning to the Doblin 

"poration by the fact that certain remarks 

which .we felt called upon to make upon their electricity 

department’s business were not received with any show of 
gratitude from that quarter. _ 

The Jrish Times of January jst contained a paragraph 


ominously headed “ Proposed Increase in Electricity Rates,” 


which set forth that the Lighting Committee would 
recommend the Corporation to increase the rate for lighting 
purposes by. 10 per cent., upon the ground that the 
consumers had been saved £15,000 in 1909 by using the 
metal-filament lamp. 

This was the second time within a year that the Lighting 
Committee had made this recommendation, and, without 
knowing ep er more of its report than was to be gathered 
from the short preliminary notice in the Jrish Times, we 
say unhesitatingly the Corporation ought to have rejected 
the recommendation again if it did not wish to woun 
grievously its already sick electric lighting business. 

Asa matter of fact, the Committee was in a terrible fix, for 
the city treasurer had sent it an ultimatum drawing 
attention to the bank overdraft of £48,000 on electric 
lighting account, and refusing to permit the Committee any 
longer to avail itself of credit balances on other Corporation 
accounts as a means of carrying on the undertaking, unless 
there was a re-adjustment of the lighting charges, which, in 
his opinion, should be increased by at least 4d. per unit. 

An increase of 10 per cent. at any time would check 

ess as much as a financial crisis in Dublin City ; but 
just at this time the gas company is reducing its rates, and 
the effect of an increase in the cost of electricity will be 
disastrous. 

We regret to say, however, that the Corporation has given 


way, and has backed the wrong horse; for, by a large 


majority, it has decided to put up the lighting rates by 4d. 

We hope that the increased smell, which, we understand, 
the gas company are giving for the reduced price, will 
coanterbalance to some extent the self-wounding ordinance 
of the Corporation. 


THE copper market still appears to be 

Copper. affected by the rumoured American con- 
solidation, the more so, probably, because information on the 
subject remains indefinite. The “billion-dollar ” stage of 
the rumour has passed, and the estimated capital issue likely 
to be adopted by the combination is quoted from the New 
York Mining and Engineering Journal as more likely to be 
150 million dollars. The combination proposed is to 
‘include the Utah Copper Co., the Nevada Consolidated, 
Nevada Northern and Cumberland-Ely with the Boston 
Consolidated, later acquiring the Garfield “ smeltery ” and 
Baltimore refinery of the American Smelting Securities Co. 

As the above companies (with the exception of the 
recently-acquired Boston Consolidated) have hitherto been 
under Guggenheim control, the writer giving the above 
particulars surmises that the combination of these companies 
is to be effected with a view to absorbing other interests 
when the matter has reached a working basis. The Financial 
News, announcing the signing of the contract by which the 
Boston Consolidated Copper Oo. was taken over, gives 
practically the same companies for the combination as in its 
article quoting from the New York journal, and adds that 
they represent about 55 per cent. of the production of the 
United States. It points out that supplies have accumulated 
in the States, and that European supplies are unusually high, 
and. therefore the maintained price of copper augurs 
confidence in the success of the combination, concluding 
with the shrewd observation that the independent copper 
companies stand to gain. 

In an earlier article, the Financial Times writer was 
inclined to consider the prospect of the Phelps Dodge 
interests (output about 80,000 tons) and the Calumet and 
Hecla mines (output 30,000 to 40,000 tons) holding off 
from the combination. It is probable, of course, that the 
independent companies are fully aware of their position, and 
make what terms they can. The combination thus appears 
to be held between the two disadvantages of early arrange- 
ment and consequent rise in prices, and abandonment of 
the more expensive companies, thus leaving awkward rivals 
in the field. . Heavy sales of standard were recently 
announced, though the effect on the price is not expected 
till towards the end of this month. - Combined with a lange 
bull account, the maintenance of the price in the 
neighbourhood of £60 doos not seem due to natural causes, 
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In spite of the limitation of the combination, prices con- 
tinue to harden ina most.optimistic manner. The Financier 
publishes an article (January 3rd) taking the view that this is 
not merely ig arg The writer ascribes the prices reached 
a short time to the “anxiety of actual producers to 
secure the metal at what they thought were likely to be 
bottom prices, or thereabouts. When this sentiment had 
made itself felt, American producers took advantage of the 
fact to unload very large quantities of copper at the better 
figures, and the thing was a little overdone. A slight 
relapse was inevitable, but there has been a recovery, and 
the recovery is something more than a market fluctuation.” 
The article further refers to an understanding between 
leading producers that the output is to be limited by 10 per 
cent.,and tothe general anticipation of a trade revival extending 
to England, as well as to the United States. At the same 
time, it is considered certain that mining development, 
including that of the important Butte Coalition Co., will 
enable any heavy demand to be dealt with. The Cerro 
de Pasco Co. (Peru) is also mentioned as producing 25,000 
to 30,000 tons per annum. 

. In support of the higher price view, the Mining World 
refers to the calculations of Dr. James Lawford, who traces 
a relationship between the production of iron aid that of 
copper. This statistician finds that for the past nine years 
the average world’s production of pig iron and pig copper 
has been 76 tons of iron to one of copper. In 1908 
it was only 63 tons to one of copper. But during the 
third quarter of the present year (1909) he finds that the 
iron output has ran away from the former proportion to 
copper, and argues from this that the world will presently 
be demanding its arrears of copper to make up the average. 
The value of such statistics can only be realised by esti- 
mating to what extent the high consumption of copper in 
1908 was due to electrical activity in the States and else- 
where, and how far the increased iron ‘production is 
attribatable to the development of certain trades, such as 
structural steelwork for building, re-inforced concrete, &c. 

Everything points to an increasing demand, but supplies 
are at present so satisfactory that it seems early to anticipate 
a rapid rise in prices. The visible supplies for the end of 
December, as given by Mesers. H. R. Merton, total at 


. 109,022 tons, re-shipments to America being only 25 tons. 


American supplies are down, as would be expected with such 
large home stocks, Spanish above average, Chilean up to 
average, Australian low. The visible supplies are largely 
made up of standard at English ports (94,849 tons), and 
afloat from Australia and Chile, 7,050 tons. 


. THE advantages of combination, since 
.- thin Steal Trust, seem to appeal in turn to 
those:interested in other metals. Platinum is under discussion 
for an organisation of this kind, the promoters being a 
French syndicate. Largely interested is an important British 
firm, which holds a contract for the entire output of several 
mines for some years ahead. As pointed out by a writer in 
the Financial Times, from which the above is quoted, Russia 
is the only considerable source of supply, and the organisation 
of. the industry appears to be lacking in many respects. 
The mine-owners are much hampered for want of capital, 
and extensive smuggling prevails. In 1891 the output 
(according to official statistics, to which probably 100,000 oz. 
should be added) was 136,000 oz., in 1894 it rose to 
167,000 oz., and in 1898 to 193,000 oz., reaching in 1901 
208,000 0z. Since then the output has fallen off, amounting 
in 1908 to 156,000 oz., but tending to increase. Of this 
output about 100,000 oz. per annum is consumed by the 
United States, Germany takes 100,000 oz., Britain about 
25,000 oz. and Russia perhaps 3,000. The only other 
sources of supply are Colombia, with an output of 9,000 oz., 
and the United States, Borneo and New South Wales, with 
about 500 oz. each. It is evident that, in a small industry 
such as this, it is quite competent to a few capitalists to corner 
the entire output, but any inordinate elevation of the price 
would largely stimulate the use of substitutes, where possible, 


and the discovery or development of fresh sources of supply. 
Much may, however, be effected by aiding and encouraging 
the producers to place the business on a more paying footing. 


In our issue of December 24th last we 


pda commented on a letter issued by the 
Shien secretary of Irvine’s Shipbuilding and Dry 
Docks Co. to the employé shareholders, 
reminding them that the 12 months’ trial of the co-partner- 
ship arrangement formulated by the chairman of the com- 
pany, Sir Christopher Farness, was drawing to a close, and 
asking the men to decide as soon as possible whether or not 
they proposed to continue working on the same basis. 

The letter explained that the period during which the co. 
partnership had existed had been one of the most successful 
in the company’s history. There had been an entire absence 
of strikes or disputes, which was one of the conditions of 
the agreements, with the result that contracts had all been 
completed to time, and some even in advance of the contract 
date for delivery. Not the least satisfactory result was 
that the shareholders would receive a dividend at the rate of 
10 per cent. on their capital, whilst the workmen share- 


- holders or co-partners would receive their guaranteed 4 per 


cent. interest, plus a 5 per cent. dividend, or a return of 
9 per cent. on the amount of their holding. ’ 

It is important to note that, even if the men had received 
no dividend at all, their average wages must be considerably 
more than in former years, when the frequently recurring 
strikes and stoppages so largely reduced the working hours. 

Following upon the secretary’s letter mentioned above, a 
mass meeting of the employ¢3 was held on December 29th, in 


response to a requisition signed by the whole of the members 


of the Works Council, in order to hear an address by Sir 
Christopher Furness on the results of the year’s work. 

Sir Christopher, in the course of his address, expressed 
his profound pleasure at the manner in which the employés 
had ane to his proposals. The Works Council had 
speedily got to the true basis of co-partnery, the basis of 
genuine comradeship, and the men had worthily upheld, at 
a time when people were inclined to be sceptical, the reputa- 
tion which their various British qualities won for their 
country half-a-century or more ago. His earnest hope had. 
been to harmonise the association of capital, labour and 
enterprise; and the results had more than justified such 
hope. When they” recalled the almost daily incidents of 
strife and delay due to discord and lack of harmony, it must 
be conceded that few principles had enjoyed so great a jastifi-. 
cation in so short a time.’ Punctuality, assiduity, economy, 
ingenuity, interest in their tasks, were certainly not common, 
although they might perhaps bedescribed as common-place 
virtues. It was with sincere pleasure, therefore, that he had- 
gained the impression that under the new régime these virtues 
had been much more in evidence than had been customary in 
late years. To stand sixth in the United Kingdom in ship- 


‘building production, and to be credited for 1909 with a. 


greater tonnage even than Harland & Wolff, was no mean 
achievement. 

Judged by the financial success of the co-partnery scheme 
there is every reason to be satisfied, but a mere money 
return was not the be-all and end-all of co-partnery ; indeed, 
the speaker was tempted sometimes to regard this as the 
least important result. By their mutual renunciation of the 
right to strike and lockout, accompanied. by the condition 
of a scheme of arbitration, they had adopted a system which 
in all human probability would serve the purposes of justice 
far more quickly and effectively than any strike or lockout 
woulddo. It wasimpossible, however, even inaco-partnership 
system to guarantee a condition of permanent employment 
and prosperity, and he was their worst friend who would talk 
undiluted optimism to them. Bat if co-partnery could not 
secure permanent employment, no other system in the 
civilised world could do so. ! 

Sir Christopher then asked the men if they were prepared to 
continue the co-partnery practice or to revert to the simple 
wage system ; to abandon the paths of peace for the system 
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ander which they ‘were harrassed ‘constantly by bitter contro: 
versies, living always in an atmosphere, of care, worry,and fear: 


He hoped they would cast their vote for the system which, in’ 


addition to a probability of a better return in coin of the 
realm, gave a condition of greater peace of mind, and helped 
. to a refreshing concern-in their.daily toil, and conferred on 
. them the distinction and dignity of absolute manhood. . 
The address concluded with the following peroration : 
“Granted the possession of the’ reason, the faith, the 
devotion of my employés; assured of their loyalty, their 
zeal and their goodwill ; the subject of their warm -and firm 
friendship ; there is:no. position however eminent, no title, 
however flattering,: no measure of, -enrichment,.. however 
generous, which I: would exchange for the distinction attach- 
ing to the chairmanship of the company which is playing’a 
part so original and so important in proclaiming the innate 
power of co-partnership to cure the industrial ills of England, 
‘and consequently to strengthen and to invigorate her for the 
grand combat lying riglit in front of -her—the momentous 
combat with those giants of intellect, ability, and enterprise, 
Germany and;the United States, Let co-partnery flourish ! 
For if co-partnery flourishes Britain may bear herself bravely 
_and quail not.” 


IN electrical oircles of. late complaints 
Lord Rothschild. have been made’ that the lack of enterprise: 


Electrical SYmpathetig support. by English finan, 
Industry,  iers is largely responsible for the absence 


of prosperity in the industry. 
financier is but human, and, in the person of- the. typical 
representative of, finance, he has turned. Lord! Rothschild 
has been speaking about the electrical industry. In the 
absence.of a more complete report of his speech, we are 
dependent on a summary thereof in the Daily Mail, and our 
quotation must be understood tas being what the Daily Mail 
says that his lordship said :— 

Lord Rothschild, at Wolverton —Tae action of Mr. Lloyd George: 
in refusing tramway and lighting coacessions to private companies 
is ruining such firms a3 Messrs. Thomas Houston and Messrs. Dick, . 
Kerr, who lost the contract for the Victoria Falls power work to 
Germany because they dare nof puf down plant great enough to 
cope with sich’an undertaking. 

The inevitable result of the elevation of an individual into 
@ popular idol, on the one hand, is to promote a tendency to 

Tegard the same individual asthe source of all evil. on the- 

other hand. ‘It is one of the methods of compensation which , 
‘18 utilised mechanically to avoid-error, though it must ever 
“bea source of wonder to the engineering mind why politically 
such extremes are necessary before the real-mean is reached. 
Lord Rothschild does not attempt any defence of the financier 
from the charges which have quite recently appeared in the 
electrical Press,’ but he utilises the circumstances for ‘an 
attack on the Chancellor of the Exchequer. We-are- not 

concerned with any defence of the popular idol or source of 

-all evil, as the case may be, but we are concerned that, no 
inaccurate views should circulate regarding the electrical 
industry, and we are therefore interested enough to ask what 

. has Mr. Lloyd George done to refuse lighting and. tramway 

- Concessions to private companies ? . Was it not daring: his 

~ period of office in the now dissolved Government that the 

_ round-table conference between electricity supply authorities 

"Was proposed and favoured, and while he was at Westminster 
that the London companies were authorised to link up for 
mutual assistance, and were relieved of a possible rival, 
improving their prospects altogether, after a trying period ; 

_ was it not only a few months ago that the Electric 

Lighting Acts (Amendment) Act. was passed? But 

es bak 20 or 30 years, and what do we find ?—the 

. Short-sighted~ action of Mr. Joseph -Chamberlain’ in 

_ the Electric Lighting Acts of 1882 saddled the electrical 

‘industry of this country with burdens which have been 

, blamed by electrical financiers a hundred times in Press 

. articles, and in company and other speeches. ‘Mr. Lloyd 

. George is ruining Dick, Kerr & Co.” ; what do Dick, Kerr 

~ and Oo. say to this ?—6 per cent. last year on their ordinary 
capital! And for a number of years before that never’ less 

_ than 10 per cent, per annum, and sometimes a good: deal 
more. “Mr. Lloyd George is ruining. Messrs. ‘Thomas 
(sic) Houston ”’—where is the proof? Dick, Kerr and 
Oo. lost the contract for the Victoria Falls power work to 


Even: the; 


.well,. which is something to be thankful for. 


- manufacturers to the necessity of improving the deri 


.Germany.” - And so did every. other British manufacturer, 
too, for the matter of that. . But-was it becanse-Dick,: Kerr 
and Oo. or the Rugby company could not cope with so 
big an undertaking? Of course it was nothing of the kind. 
The contract was never offered to British firms on the same 
terms as were granted to the German interests. That is one 
reason. The other is alleged to be due-to financial interests. 
_ Lord Rothschild has followed some. others. in. seeking a 
simple solution of a complex problem, and necessarily with 
the same lack of success. But for the fact that, as the 
Times truly says, *‘ the heat of an electioneering campaign is 
more favourable to loose talking than to clear thinking,” it 
is probable that his lordship would have realised that the 
subject’ he was dealing with had some relation to demonstrable 
facts, and would consequently have taken some trouble to 
ascertain them correctly. If electrical interests must be 
dragged into political discussions, the facts should be 
correctly stated, whatever inferences be subsequently drawn 
from them. 
If this excerpt from Lord Rothschild’s speech is incorrect, 
then the Daily Mail must bear the responsibility of publish- 
ing such utterly frigid and calculated terminological in- 
exactitude. 


THE improvement in trade continues, 


‘The official returns just. issued are more 
evi - encouraging than any that have appeared 


‘for some time past. For the month of 
December there ‘are advances of 6°9 per cent. in imports, 
14°9 per cent..in exports, and 17°6 per cent. in re-exports. 
The returns for the complete 12. months show advances of. 
£31,787,030 (or.5°3 per cent.) in imports, of £1,275,620 
(or: 0°38 per cent.) in exports, and of £11,741,768. (or 
14-7 per cent.) in re-exports. In manufactured iron and 
steel goods, and metal manufactures, exported, there were 
big advances, and electrical goods and apparatus were better 
by the substantial sum of £135,009, as. compared with the 
corresponding month of 1908. Telegraph .cables. and 
apparatus account very largely for’ the improvement. in 
electrical exports, and electrical machinery in considerable 
quantities was despatched to India, China and Argentina. 
Let us hope that such exports will continue to increase in 
volume and value for many months and years to come. ~ 


Notes from India.—One of our Indian correspondents 
writes as follows :— 

“ Rangoon.—This up-to-date and flourishing capital city of 
British Burmah can boast of-a very modern system of both electri: 
tramways and electric lightiog and power supply. _ It took years 
of thought aud columns of advertising before the m 
authorities could make up their minds as to what system to adopt. 
Finally; they determined on three-phase alternating current, 
transformed to p.c. for trams, and stepped down to 460 volts for 
large motors, and to 230 and 115 volts for fans and lighting. .- 

“Electrical business generally is active; new buildings are being 
rapidly erected, and demands for electric wiring, fittings and fans 

- “Blectric lifts for high buildings are becoming a necessity rather 
than a luxury, and if is not uncommon to see lights and fans in 
the smaller Burmese and Chinese baziar shops. Many attempts 
have been made by enterprising contractors to introduce an entirely 
satisfactory alternating-current fav, but.it cannot be said with 
certainty that such has yet been done. There is a paying market 
in this particular item alone, and it is hardly credible, -but it.is, 
fairly true, that no English-made .c. fan, with perhaps one excep- 
tion, has been put on the market at all. Italy and America are: 
vieing with each other for success ; palmam qui meruit ferat.,, The 
British-made a,c, motor for larger work is holding its own fairly 


“ Cooking and Heating Apparatus.—The amount of business done 
in this’ line in India 1s very small indeed, It is noticeable that 
since the advent of the metal lamp at home eerious endeavours are 
being made to push business in these commodities so as to induce 
a day load, or even to maintain an average load. It is to be hoped 
that these endeavours will cause special attention to be paid. by 

of cooking and 
hea'ing apparatus. As at present exporied, most of them are flimsy: 
to a degree, liable to get out-of order even with average handling, 
and it. isa matter of extreme difficulty to execute repairs without 
sending the damaged article home. Given a well-made, reliable, 
sturdy heating or cooking article, difficult to damage, easy to repair, 
and it will-be found that no one out Hast will cavil much at either 
watts consumption or price.” gmt 
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THE, CANAL INQUIRY.—I. 

Tae Royal Commission on Canals and Waterways appointed 
to inquire into and report on the canals and inland navi- 
gation of the United. Kingdom, has now issued its fourth 
and final report (England and Wales and Scotland), forming 
Vol. VII. There are four more to come—viz., Vol. VIII, 
containing the appendixes to the last ; Vol, IX, the report 
of Sir John Wolfe Barry and his partners on the cost of im- 
proving the “ cross,” as it is called, which will contain many 
plans and sections ; Vol: X,a report by Mr. R. B. Dinwoody, 
Assoc.M.Inst.C.E., on the available water supplies for this 
same “cross” ; and, finally, Vol. XI, “The Report on the 
Canals and Inland Navigations of Ireland,” though it is not 
very clear why another Irish grievance should have been 
created by bringing in the Emerald Isle last of all. : 
_.The Royal Warrants appointing the Commission were 
signed on March 5th and August 8th, 1906, by Mr. H. J. 
Gladstone; and the first sitting took place on March 21st of 
the same year. Since then 106 sittings have been held by 
the Commission itself, besides numerous meetings of the 
three Committees on Foreign Waterways, Engineering and 
Water Supply, and 266 witnesses have been examined. ‘The 
Commission have had some pleasant: outings on the Con- 
tinent of Europe, but did not go any further east or west, 
or study in any way the very ancient canal systems in China 
and the very successful ones in the United States. Mr. 
William Heerlins Lindley, M.Inst.C.E., was appointed 
_Assistant-Commissioner on Jaly 13th, 1906, and his excel- 
lent. report upon French, Belgian and German Waterways, 
with maps,.&c., is printed in Vol. lV. Various maps are 
spread over the different volumes, which will form a useful 
work of reference for, the “Development Commissioners.” 
The probable final cost. of the inquiry is not even adum- 
brated, while the Commissioners calmly recommend that the 
execution of the scheme they elaborate be postponed for 
further consideration.. On this Mr. J. F. Remnant, M.P., 
remarks in his separate report :—“ In the course of the 
inquiry, which has lasted for nearly four years, sufficient 
material has been laid before us to enable a final decision to 
be formed upon the questions raised by the terms .of 
reference.” 

._ Mr. Remnant’s report. is a short and very pithy one. 
The only part of the. majority’s opinions with which he 
agrees are the recommendations relating to Scotland... He 


- also approves of the introductory remarks of the historical 


portions ; this is but, faint praise. Mr. J. C, Inglis, Pres. 
Inst.0.E., general manager and consulting engineer of the 
Great Western Railway, has submitted a long and exhaustive 
separate report, and he only approves of the Scotch recom- 
mendations ; all the others, he cuts up unmercifully. Jord 
Farrer ; .Sir John Wilson, chairman of Wilsons and 
Olyde Coal Co., Ltd., Glasgow; Mr. Laurence A. Waldron, 
M.P., chairman of the Grand Canal Co., Jreland ; and Mr. 


. A. F. Killick, director of the Leeds and Liverpool Canal Co., 
have. signed ‘‘reseryation” which practically damns the 


most important and _ essential opinions expressed in the 
majority report ; in fact, it is rather difficult to understand 
why these gentlemen signed it. Lord Farrer also gives an 
‘* additional note” of his own, which is worth quoting from 

., Subject to.the. above.“ reservation,” his Lordship signed 
the report: ‘because the larger part of it contains much 
useful history and description”; this, again, is rather faint 
praise. Butasa Free Trader, he specially dissents from this 
proposition :—‘‘ It may fairly be held that the State is con- 
carned in ensuring to its citizens .by its own action, if private 
enterprise fails to accomplish this end, the best and most 
economic modes of transport, so that industry and commerce 
may be carried on as effectively as possible, especially in view 
of the strong competition now taking. place in the markets 
of the world. For, clearly, low rates.given to certain traders 
at the expense of the :pnblic ‘purse, whether local rates or 
export rates can only.act aa a bounty given to such traders.” 


Agriculture makes small use of thé present canals; the coal - 


trade ig in no special need of. assistance from the. public 
exchequer at the expense of the consumer generally ; “ and 
more than-half ithe connties in Great Britain would not be 
touched by the proposed canals, though they would be taxed 


which would, no doubt, have been abso 


withdrawal! of their opposition—euch prices 
cost. of purchasing the canals themselves. 


‘for them, . As regards the a3 trade to the ‘ markets of the 
world,’ believing as I- do, that trade is always a form of 
exchange between individuals and ‘not between nations, I can 
only look upon any suggestions of State aid to particular 
individnals or traders as a most dangerous precedent.” It 
will be seen that this knocks the bottom out of the majority 
Report’entirely. 
The Right Hon. Russell Rea, M.P., merchant and ship- 
owner, makes one reservation, but that is animportant one :— 
“*T am unable to concur,” he says, ‘in the recommendation 
—not only to improve :the canals on the routes selected for 
barge traffic, but to add to the scheme the work of improving 
the Rivers Trent and Severn, so as to admit sea-going vessels 
of 750 tons to Nottingham and Worcester, and of 600 tons to 
Southport.” If these works be left out, but very little 
remains of the whole scheme. If the river works should 
become advisable later on, Mr. Rea very sensibly observes 
that “it might then become reasonable to improve .. . 
the river, and in such circumstances it would also be reason- 
able to expect that the trade and locality to be benefited 
should bear the cost.” Very true but not at all what the 
majority recommend. _ 
Mr. R. ©. H. Davison, 'M.lost.C.E., the consulting 
engineer, agrees with Lord Farrer’s views on local contribu- 
tions, and he submitted a separate report to his Majesty, in 
which he dissented from the majority report in important 
particulars, and to such an extent that none of the recom- 
mendations appear to be left with a leg to stand upon. Not 
only that, but Mr. Davison finds that three vital principles, 
without which the success of the Continental waterways 
could not have been secured, are absent from the recom- 
mendations in the Report. He agrees, however, with those 
relating to local rating ; to alterations in the laws or prin- 
ciples of procedure ; and to Scotland, arte 
With regard to the “ Historical Sketch ” given in Part I 
of the Report, Mr. Inglis seems to be justified in. dissenting 
from it on the grounds that it is incomplete and appears to 
seek from the outset to raise a certain degree of prejudice 
against the railway companies in regard to their relation 
towards the canals. In fact, the railways have always been 
considered a fair target, and, as in the case of the large 
blue-bottle flies that filled the butchers’ ‘shops, they are 
charged with a rapaciousness which has killed trade, has 
ruined the country, and hag done no good to themselves in 
the process. As Mr. Inglis puts it, efforts have been made 


~ to throw the responsibility for the present depression of trade 


on the railways, and it has been implied that if they could 
be forced to reduce their rates by State-aided canal com- 
petition, there would no longer be any reason or excuse for 
Tariff. Reform. Moreover, as in the case of some of the 
proposals during the ‘“ Development” discussion in the 
House, when it was suggested that the competition of the 
road with the railway should be encouraged, any prejudice 
done to the capital value of the latter through the instru- 
mentality of the canals would enable the State to make a 
better bargain later on if it should ever want to acquire the 
railways. | Probably unconsciously, to a certain extent, the 
Commissioners have written as if they held a brief in 
favour of the canals as against the railways, whom they 
regarded as opponents, instead of as co-partners in the 
improvement of transport facilities. 

The canal companies, when they took the place of pack 
animals, and later of heavy wains, were enabled to charge 
spch enormous rates that they quickly waxed very fat indeed, 
with the result that many little wild-cat schemes were started 
} in the larger 
undertakings (as happened. Jater with the railgvays), had not 
the railways come upon the ecene, suddenly and unexpectedly, 
acting the same part towards the canals as the latter had 


done with regard to the roads. The rich canal companies 


employed the enormous fonds they had accumulated in 
fighting the new railway companies, tooth and nail, and like 
the local authorities in dealing with tramway ¢ompanies, 
they extorted the most exorbitant sums as the price of the 
being often the 


The acquisition of canals by the railways has had 


beneficial effect in many cases, nor has it been proved that 
.any railway has deliberately killed any canal it had bought 
‘which would not have died a natural’death anyhow. In 
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fact, some of these moribund waterways have been ‘kept 
alive by the railways solely under the obligations of the 

chase agreements. Had they been in the hands of 
ayaa companies they would have been abandoned 
ong ago. 

That canals have some very great advantages cannot be 
denied, although the Commission has not made the_ best. of 
them. These were set out in these pages just two years ago, 
and may be briefly referred to with advantage. Taking, as 
an example, the figures for 1898, the canal-miles then opened 
were one-fifth in length of the single lines of railway, had 
only cost one-twenty-sixth, and carried 10,000 goods tons 
per mile yearly, as against 11,000 tons on the railways. 
Canals are at their cheapest when worked to their maximum 
capacity. Their maintenance charges do not increase with 
the traffic ; traction on them, if carried on in a scientific way, 
is cheaper than by any other means, except, perhaps, by 
aviation. There is a certain speed, having reference to the 
waves of translation, by which the traction force required is 
marvelously reduced, no wash being produced, and if the 
example of the Chinese were followed, and articulated trains 
of barges (with hollow sterns and rounded bows fitting into 
one another) were employed, with electric traction—if all 
these means were employed, canal traction would be made to 
pay, however narrow and tortuous the waterways might be. 
Moreover, a multiplicity of locks might be avoided by sub- 
stituting for them, inclined lifts or portages, over which the 
trains of barges might be taken without uncoupling them ; 
these portages might be worked by electricity, which would 
also be used for lighting up the canals, and so doubling their 
capacity. The traffic, whether on double or single lines, 
might be worked as on a railway. In either case there 


‘should be a tow-path on either side; no other method of 


hauling should be permitted on the same- length, and all 
traffic should be moved at a uniform speed. 
None of these improvements, except electric traction, are 


: suggested in the body of the Report, and only one inclined 


lift is incidentally mentioned. Mr. Lindley, in his report, 
alludes to the electric traction installed in France on the 
Canals d’ Aire, de la Defile, and the diversion of the Scarpe, 
where electric tractors running on the tow-path are used for 
a distance of 36 miles. The Northern Electric Co. have 
obtained a concession to establish: electric traction on a 
crowded part, 55 m.in length, of the St. Quentin Canal. 
As other and existing methods of hauling over the same 
stretch have not been stopped, the concession is not worth 
much, although it is for 40 years. There is a saving clause, 
however, viz., that the State has control over the tariffs and 
operations, as well as a right to purchase. The Chamber of 
merce of Donai has made a better bargain, having 
secured the exclusive right of traction, which will be electric, 
for a term of 50 years. as 
In Germany electric towage by traction on the bank has 
been established on the Teltow Canal by the district 
authority who own it, and other forms of traction are not 
permitted to cargo boats. Ina report of the Special Com- 
mittee of the German-Austro-Hungarian Society of Inland 
Navigation, laid before the Inland Navigation Congress at 
St. Petersburg in 1908, they expressed themselves as unani- 
mously in favour of electric towage from the bank as “ the 
most suitable meansof economical exploitation of the canals,” 
if used by a monopoly. It has not yet been decided whether 


electric towing from the bank shall be used throughout all 


or any part of the proposed new canal from the Rhine to 
Hanover. “The probable towing costs and the charges on 
traffic which they would involve have, however, been made 
the subject of very careful calculations as a basis of the 
project by the Siemens-Schuckert firm in collaboration with 
the Prussian Government. It is calculated that certain not 
very high charges upon the traffic would cover the interest 
and redemption charge on the cost of installation and the 
expenses of working and maintenance.” The discussions 
at the recent International Inland Navigation Congress 
show that the tendency of European and American engineers 
is to accept electric towing as the best and most economical 
oh canals (as distinguished from broader waterways) where 
the present or prospective traffic justifies the expense; the 
advantages being greater regularity and uniformity of speed, 
compared ‘with traction by tugs; less wash on the banks ; 
electric power when once established can also be used for 


lighting, operating locks, and even for working riparian 
factories. "The ‘necessity has also been insisted on for 
excluding other means of haulage and for uniform speed— 
this is almost self-evident. It follows that the organisation 
of the working of the traffic should be in the hands either of 
the owners of the waterways or in those of concessionaires. 
Prof. E. W. Marchant, who has made a special and practical 
study of electric traction at the Liverpool University, has 
come to the conclusion that even if the electrical system be 
no ‘more economical than haulage by steam tugs, it is 
decidedly to be preferred on account of the auxiliary 
advantages which there are in using it. 

The Commissioners state that they have dealt at some 


length with thie question of traction because, if a large 


improvement of British waterways be undertaken, it will be 
a matter of great practical importance to inaugurate from 
the first the system best adapted to suit modern conditions, 
and yet they have made no provision in their estimates for 


the provision’of electricity in any shape or form or for any 


purpose whatever. 
(To be concluded.) 


SALE OF SCRAP METALS. 


By INTERESTED. 


Wuat is the correct method of allocating moneys received 
from the sale of old metal in a municipal supply station ? 
Strictly speaking, correct allocation is almost impossible. 
When trying to solve the difficulty, that little “if,” which 
continually intrudes, is such a source of annoyance that to 
lay down hard and fast rules is nigh an impossibility. Every 
instance seems to differ somewhat in detail from all previous 
transactions of a similar nature. : ‘ 
Let me give a concrete example by way. of explanation. 
Suppose about 3 tons of scrap copper-wire or bars (devoid of 


insulation, of course) and a similar quantity of lead, have been 


sold, the money received for the same being about £200. 
The question arises to which account should that sum be 
placed ? Some people will say off-hand, “ Why, capital 
account, of course,” whilst others, perhaps, will favour the 
whole sum being used to relieve revenue, saying that because 
the value of the cable, &c., was, in the first, instance, booked 
out as a capital item, any replacement should be borne by 
revenue, and the money thus received for the old metal 
should go to revenue account., Strictly speaking, neither is 
correct, because, although the value was originally charged 
to capital, yet a certain portion of the loan or loans by which 
the money was obtained in order to purchase the goods has 
been redeemed, Therefore, placing the whole amount 
received for the sale of old material to capital or revenue 
seems, on the face of it, to be wrong. ; 

How, then, is it to be allocated? Obviously it-is quite 
impossible to keep a complete record of the length and size 
of each short length of wire or cable scrapped, so as to 
enable the exact proportion of the cash now returned, as it 
were, to be placed to either account. Even were such a 
method adopted, another query would arise as to what is to 
become of the balance of the loan outstanding after deduct- 
ing therefrom the sum now received, plus the total repay- 
ments to date. This splitting of hairs would but lead to 
confusion, and I certainly think that all moneys received .in 
this manner for the sale of old metal should go to revenue 
account. At the same time it would be well to consider 
the advisability of paying for all small extensions, where 
copper or lead would be present in large quantities, out of 
revenue, so as to overcome the difficulty which ‘would 
undoubtedly present itself in the future were no notice taken 
of the remaining portions of the cable loans not redeemed, 
as in course of time the outstanding balances would grow to 
a size, dangerous to the financial stability of any undertaking. 
This would more forcibly apply where large quantities of 
metal were being sold. 

“The same argument seems to apply equally well to any 
scrap metal so disposed of. Take, for instance, old valves, or 
any article composed more or leas of the more expensive 
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metals, Invariably these would have been purchased 
originally out of-the capital account, and the loan raised for 
the purchase of same would not nearly have been: repaid. 
In all such cases the moneys thus received should be placed 


to revenue, because.a certain portion of their first cost has - 


been paid out of revenue, and most likely in a number of 
instances, certain small additions have been made at the 
expense of the same account, thus helping to balance 
matters. 

The cause of the difficulty, if I may term it such, is the 
same on this occasion as on others, viz., that the period 
allowed in the beginning for repayment of principal has 
been proved by experience to have been far too long. As 
time goes on, no-doubt things will become more and more 
improved, especially under the lately inaugurated, and shorter, 
terms laid down for repayments. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TuBSsDAY cannot appear wntil 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in owr possession. 


Cast-Iron Brake Blocks. 


Your article re cast-iron versus wood for track brakes, 
and Prof. Wilson’s experiments, rather gives the impression 
that the conclusions arrived at are new. May I point out 
that at the Leeds Conference in September, 1906, I called 
special attention to the matter (see page 67, Proceedings of 


the Municipal Tramways Association, 1905-6) in the 


following paragraph in my paper on brakes :— 

“ This brake was erected on a locomotive we were building 
at the time, and its performances were so satisfactory that it 
was resolved to adopt it for the Manchester road cars ; and 
here I may say, for your information, that during the trials 
it was found that it would be unsafe to use wood for the 
slippers, and that soft grey cast-iron was the only suitable 
and safe material.” 

The conclusions of the Brakes Committee of the Muni- 
cipal Tramways Association are too recent to need quoting, 
but I ask you to publish the further results obtained by Mr. 
Fell and Mr. Spencer, and reported on September 21st, 
1909, viz. :— 


MUNICIPAL TRAMWAYS ASSOCIATION. 
To the Executive Committee, Municipal Tramways Association, 
RErPorts. 


' We beg to submit for the information of the Executive Com- 
mittee the conclusions which we have arrived at after making the 
further experiments suggested by Colonel Yorke at the Committee's 
recent conference with him. 

Asa result of these experiments, we are of opinion that many 
of the apparent discrepancies between the figures given for the 
coefficients of friction of various materials in the Reports of the 
Brakes Committees of the Tramways and Light Railways Association 
and the Municipal Tramways Association respectively, are explain- 
able when certain differences between the materials tested and the 


-conditions of test are taken into consideration. 


The general indication of the experiments is undoubtedly that 
cast-iron of a reasonably soft grade is superior to wood as a braking 
medium, under the varying conditions of rail met with in practice. 
‘ ‘Dry wood track-brake blocks may afford a considerably higher 
coefficient of friction than cast-iron on a dry rail, and may possibly 
give a nearly equal coefficient on a wet rail if thoroughly impreg- 
nated with sand, but it is certain that, with or without the use of 
sand, cast-iron may be relied upon at all times to give a practicable 
coefficient while, under certain conditions of rail, \the friction 
afforded by a wooden track block may be very low. 

We would point out that the figures given for the relative values 
of the frictional coefficients of metal and wooden track-brake blocks 
in Appendix I—*C” of the Tramways and Light Railways 
Association Brakes Committee’s Report, are comparable with those 

iven in the Report of the Brakes Committee of the Municipal 


ways Association, and also with the results of the later tests _ 


which were undertaken by us in London and at Bradford. 

President, Municipal Tramways Association, © 
Curis J. SPENcER, i 

. ? Vice-President, Municipal Tramways Association. 

September Mst,1909. 


As a matter of history, please also reproduce the following 
paragraph from my last annual report :— 

Barnley Corporation Tramways Committee were the 
first in this country to use cast-iron-for track shoes, and the 
discovery that cast-iron and not wood was the proper 
material was first made on the electric locomotive built in 
our own works in 1903.” 

- I think it is due to myself as well as others that the import- 
ant facts ascertained after so many years’ experience and 
examination should be placed fully before your readers, 
a : shall be very pleased if you will publish this matter 
in fall. 

Henry Mozley. 
Burnley Corporation Tramways, 
January 5th, 1910. 


Electric Smelting of Tin Ore. 


_ I should be obliged if any reader could tell me whether 
it is possible to obtain such metals as tin from their ores by 
smelting in the electric furnace, and, if so, whether there is 


a furnace on the market for such a purpose. 
‘Smelter. 


The Single-phase Motor. 


With reference to my letter of October 20th, 1909, 
regarding the adaptability of the single-phase motor to a 
general engineering works, I should be greatly obliged if the 
writer of the article entitled “A New Type of Cascade 
Induction Motor,” appearing in the ELEcTRICAL REVIEW 
for October 22nd, 1909, would give his opinion on this subject, 
particularly with respect to the suitability of such motors as 
that with which the above-mentioned article deals. 


Advocate. 


Morecambe Electricity Supply. 


Looking over the records of the above scheme, we find 
that financially it is a ghastly failure, the yearly deficit from 
1898 averaging almost £2,000. Lately, Mr. W. R. Wright 
was appointed consulting engineer, presumably to advise the 
Council. However, his advice has been rejected by 14 votes 
to 7. As an electrical engineer, I would like to ask for 
what reason a consulting engineer was ever appointed by 
this very extraordinary Council? They evidently appear 
to know far more concerning the business of electricity 
supply than Mr. W. R. Wright, and it, therefore, seems a 
pity to farther burden the undertaking and ratepayers by 
paying the latter gentleman. The Morecambe Council pay 
their electrical engineer £150 a year to take charge of a 
700-Kw. plant, whereas the engineer of the neighbouring 
and smaller plant belonging to the Fleetwood Council 
receives £225 per annum, rising to £300. It is, considering 
the above facts, quite easy to see why the Morecambe 
electricity supply is such a white elephant, and the best 
thing the ratepayers can do is to change their present 
Council for a Council of business men at the earliest oppor- 
tunity. Mr. Wright and their underpaid resident engineer 


have my sympathy. inves 


Methods and Practice in the German Electrical Industry. 


The German gentleman (self-identified with the meter 
industry) of Free Trade proclivities hailing from Birming- 
ham, “surprises by himself” a triad of anomalies which are 
remarkable to a student of the effects of environment upon 
temperament. ‘ 

He does not profess to be a political economist, and is 
another shining example of the person who is apt to err 
when attempting to deduce a disinterested conclusion from 
a set of phenomena which he does not understand. 

Let “ Zahler” return to the prosperous country whence he 
derives his cognomen, and he may yet live and learn. 

Ramifex. 

[Our correspondent “ Zabler” is an Englishman, by birth 
and descent, and has had many years’ experience in the 
meter and allied industries.—Eps. E.R.] 
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Electric”? Fires. 


A ies you have from time to time called attention to the. 
absurd way in which fires are attributed to electricity, we 
send you herewith a copy of a letter we have had to send to 
a number of papers, which had attributed a fire at Rockcliffe. 
Park, near Darlington, to electricity; and as this report 
appeared in many London papers, and no doubt throughout 
the. provinces, we should like you to give’ this letter 
publicity. 

Cox-Walkers, Ltd. - 
_ E. Director.. 
Darlington, January 7th, 1910. 


[copy. ] 
January 7th, 1910, 


RockouiFFre Park Free. 


Dear Sir,—In your issue giving an account of above, it is stated 
that the cause of this fire was supposed to be a fusion of electric 
wires, and as it is becoming a too common practice to ascribe 
unknown causes of fires to electric wiring, we should be glad-if you 
will make it known that in this instance the fire has been clearly 
traced to a faulty chimney flue, and that so far from electric 
lighting being the cause of the fire, it was actually the means of 
giving the first intimation, through some lights going out, that 
something was wrong, and it was not until our men, who were 
engaged on other work in the building, went into the false roof to 
ascertain the cause that the fire was discovered, which had already 
been smouldering for many hours, if not days. 

In the interests of electric lighting rsh we shall be glad if 
you will publish this letter.— Yours faithfully, 


Cox-WaLksrs, Lrp. 


PROCEEDINGS OF INSTITUTIONS. 


Metallic-Filament Lamps: their Possible Beneficial Effects 
on Supply Undertakings. 


By G. WicEmsos, Member, and R. McCourt, Asscciate Member. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
EnainzeErs at Leeds, December 15th, 1909.) 


In this paper it is intended to give some idea of what has been done 
in Harrogate to counteract the effect which the introduction of 
metallic-filament lamps has produced in a system where the bulk of 
the demand on the station is for lighting purposes, and where the 
supply is alternating current, conditions which admittedly favoured 
the largest possible use of the new lamps in the shortest pussible 
time. 

It was felt-that as consumers are naturally chary of introducing 
new lamps before being fully assured of the reality of the claimed 
advantage, the anticipated large adoption of them was bound to be 
gradual, and it was; therefore, decided not to recommend an increase 
in the price, but rather to adopt a policy which would educate the 
to appreciate the economy. and possibilities.of the new 


By way of experiment a 17-ampere open-type a.c. arc lamp, which 
had been in use over 12 years, was displaced by a 4-arm fitting 
having four 100-o.P. metallic-filament lamps. The general public 
and the local Press expressed themselves in favour of the incan- 
descent Jamps, and instructions were given to convert the greater 
part of the arc lighting of the town to the newer form of illumi- 
nant. Highteen arc lamp-posts were fitted each with two 100-0.P:; 
200-volt metallic-filament lamps, and two with four 100 c.P. lamps. 
The lamps are not enclosed, but are exposed to the atmosphere, 
and this condition has undoubtedly tended to increase the Tite of 
the lamps. Each arm is fitted with a 13-in. holophane reflector. 
The way in which these lamps are fixed is in a residential 
district, and is now considered to be adequately lighted, the 
inference being that with the arc lamps it was over-lighted. 
Although they had been burning for, say, 1,000 hours, the renewals 
in that” time had only amounted to seven "out of 46, and of these 
two were due to a motor-van. 

Careful photometric tests show that the same average illumination 
is obtained at the following average distances :— 

Arc lamp-(17-amp., open-tyPe, opaline 284 it. 
Four-light fitting ... 274 
Two-light fitting ... . 2145," 


The cost of the alteration of the 20 arc SETA to igo and four-arm 
fittings, including ornamental arms, reflectors, lamps and all labour, 
and without any allowance for scrapped ‘material, was £91. No 
alteration in the mains was required. 

The cost of current at 14d. per unit and maintenance per annum 
for the lamps is shown below :— 3 


_ Lamps. Metatlic Lamps, 
Current ... £169 0 0 | Ourrent .. ... £56 0 
Trade account ... 22 0 0. | Renewals... 
Wages  6L 0 0 | Wages. °° 610 0 


It is evident that the capital cost of making the alteration is 
more than met by the saving in the running costs of the first year.’ 

The smaller metal lamp forms a most effective competitor against 
the incandescent gas mantle for side-street lighting. Many. photo- 
metric tetts of gas mantles in the roadways have proved that the 
average candle-power of a 3-ft. gas mantle does not exceed 30 candies, 
while, with metallic-filament lamps 30 c.p. can’ be obtained for 33 
watte.:: Taking the price per unit for street-lighting purposes at 
andthe price of gas at 2s.24d. per 1,000 cb. ft,, the cost of 
30 c.P. for 1,000 hovrs with electricity is 4s. 2d., against 6s. 8d. for 
gas; the renewals in the case of electricity (assuming the life of the 
lamps to be 1,000 hours) cost 3s,, and for gas (assuming the life of 
the mantles ‘to be 400 hours) "cout 10d., making the totals—elec- 
tricity, 7s, :2d., gas, 73, 4d. These figures do not include the extra 
cost of labour in the renewals of the gas. mantles nor the cost of 
breakages of chimney glasses, which frequently occur, nor extra cost 
of cleaning the gas lanterzs. 

The convenient way for the metal lamps to’ be installed is in a 
lampholder screwed on: the end of a vertical pipe standing upin 
centre of the lantern, with the lamp cap downwards. 

The private consumers were not slow to adopt the metal lamps. 
The effect was noticed first in the business part of the town, where 
the shops are chiefly supplied at 100 volts, A number of installa- 
tions were reconnected which had gone back to gas. The general 
effect from this class of consumer was not apparent in the reduc- 
tion of the number of units sold so much as in a generally increased 
illumination. However, ag the average householder began install- 
ing transformers to, reduce the supply pressure to 25 or 50 volts, it 
was found that the output was decreasing. 

Asan instance of the use of metallic-filament lamps at low 
voltages, a large hotel in Harrogate, which adopted this method, in 
the year ending December, 1906, used 13,712 units, while in the 
year ending December, 1908, it ‘increased the illumination and 
used only 7,672 units. But although 30,000 to 40,000 metal- 
filament lamps have been disposed of in | Harrogate, the number of 
units sold for lighting purposes for the year ending |Marcb, 1909, 
was.only 5 per cent. below the figure for the year ending March, 
1908, and the figures for units sold for all purposes are only down 
25 per cent. It was felt that some steps ought to be taken to 
introduce electric lighting into the smaller houses, and: thus tap 
a source of revenue which the gas companies have found: so 
remunerative; but unless cheaper services could be installed, the 
revenue from such consumers would scarcely do more than pay the 
interest on the capital costs. 

Tt was decided to offer a contract system of charging on. ‘the 
following terms :— 

1, Consumer must supply his own lamps. — 

2. Each apartment in which a lamp is installed. must be ade- 
quately lighted by windows in the daytime. 

3. The maximum number of lamps to be alight at one time to be 
declared at the commencement of the contract. — 

4, The minimum number of lamps applied for to be two-and the 
maxmium six, each taking 30 watts; 

5. The charge to be 2s. 9d. per quarter per 30-watt’ lamp, payable 
in advance. 

Clause I tends to counteract the teniptation to’ use the ‘light 
more than actually neceseary, because. of the. cost of ‘renewals of 
these comparatively expensive lamps. 

Olause III enables the department to install a current ‘limiter 


which causes the lamps to flicker if more than the number con-' 


tracted for is switched on. 

A safe margin is left. to balance the more free use of the supply 
which it is only natural to expect will take place. 

The current limit indicator which has been adopted is of a simple 
thermal type, compensated for variation in atmospheric tem- 
perature, and is made by a well-known firm of instrument makers 
in London. 

The advantages of the contract method of charging for a supply. 
of electricity on these lines are as follows :— 

1.,Consumer knows exactly what the amount of his quarterly 
account will be: 

2. Consumer can have the use of the light in every apartment. - 

3; The supply authority is saved the cost of demand indicators, 
half‘the cost of the meters, and the continuous see toned of pers 
and recalibrations, excitation current and meter reading 

4, The book-keeping is simplified, and the rick of ineurring-oad 
debts is banished, due to the payment being made in advance. 

It has been found that,-if builders are induced to wire their 
houses, the tenants are extremely anxious to: avail themselves of 
the use of electricity ; and on one new building estate, where 100 
to. 120. houses’ are, being erected; of-the value of £20 per year or 
less, an agreement to supply om the contract tariff has been entered 
into, while the builder has agreed to wire the whole of the mene 
as they are built. 

It- was found. that ‘the average cost of services and acocssiities, 
including meters, in Harrogate was nearly £7. The interest on 
this.sum iat 10 per cent. -is 14s:,.and if the service to:a small house 
paying 22s.,per year for two lamps was.to cost that sum, there would 
only be left 8s..to pay for the current consumed. It was decided 
that a 5-ampere cable costing £50 per mile would be of ample 
capacity to serve the smaller houses. The cut-out box of 25-ampere 
size was displaced by a smaller box costing 43..each: The current 
limiter only costs 15s.,'as:compared: with the former. price of 35s, to 
40s, fora meter. The cost of labour is reduced by one-half, and it 
is oh penvet ‘that the ‘cost ot all these does not "exceed 
458. to 50 

It is impossible to refrain from mer nis in the strongest possible 
terms to the unenterprising attitude of the cable manufacturers 
to ‘out’ request *for“a cheaper service cable. It was only ‘after 
a lot of correspondence,and- several interviews that the a special 
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concentric cable which is now in use, was evolved by a well-known 


firni at the price of £50 per mile. eo 

Our efforts to popularise the metallic-filament ‘lamp, while they 
tend to decrease the amount of energy used by the old consumers, 
have enabled us to win over additional consumers, and we latély 
have frequently had the satiefaction’ of seeing our monthly géner- 
ation sheets showing an’ increase ‘as compared with the previous 


H 


Me. T, in opening the discussion, said he did 


not’ think that many people would wilfully waste their lamps. 


(especially the more expensive metal-filament lamps) as well as the 
current, and even if they did so, it would not very much matter to 
the supply undertaking. y 

Mr. A. J. Onrpee said the price of supply should not be raised 
except in the last resort, and to it now would be suicidal. 
To increase the price to users of wire lawps only was also, in’ his 
view, illegal. Mr. Wilkinson’s street arcs, which had been replaced 
by wire lamps, seemed to have been of an obsolete type, and the 
comparison given would- have been more valuable if it had been 
against modern flame arc lamps. He protested strongly against 
the suggestion that gas at 2s. 24d. per 1,000 cb. ft. was equivalent 
to electricity at 14d. per unit. Probably the special lamp mentioned 
by Mr. Wilkinson would be very costly, and would have too 
restricted a sale to tempt the manufacturers to take it up. In 
Sheffield, as in Harrogate, they had recovered many of their old 
consumers who had gone over to gas. Shops and public houses of 
not quite the first rank formed the majority of these cases. . They 
had not encouraged consumers to reduce their pressure below 100 
volts. It was a mistake to go even as low as 50 volts on existing 
wiring; 50-volt installations should be carefully laid down, 
and all wires should be ample in size—25 volts was unnecessarily 
low, and the cases must be few in which such a low-pressure served 
apy good purpose. Ifa transformer were used, he had often found 
in his own experience that the magnetising watts, at 4d. per unit, 
might cost the consumer £4 or £5. a year. As to contract rates, 
if was very much open to question whether they were ever justified 
or not. He thought it unwise to go in for much formality, 
or red tape, or limitation of any kind. Mr, Wilkinson fixed a 
maximum of six lights. Would he refuse an application for seven ? 
He would not be inclined to trust’a consumer to turn out his lamps 
when they were not. needed. The check devised by Mr. 
Wilkinson, in Clause 1, viz., the cost ‘of renewais, would not help 
at all; at low voltages the life of the wire lamp was to be measured 
in “thousands of hours, so that one’ might leave it alight all the 
year round without great expense in renewale, At Sheffield the 
units consumed in meter shuats were about 1 per cent. of their total 
sales, and their cost to the department was lees than ‘067 per cent. 
ofthe total revenue. If all the meters were modern, these figures 
would be reduced by two-thirds Referring to service costs, theirs 
was down to £4. He thought the right system of charging in the 
case of private houses was one consisting of a fixed sum per annum, 
together with a small price per unit. The fixed charge must not 
be based upon the installation, because this practice tended to pre- 
vent the fixing of electric light in places where the light was not 
seen much, The price per unit should be of the order of 1d. ; then 
kettles, irons, and stoves could all be attached to the lighting cir- 
cuit. Here was a reason for not reducing the pressure too far, for a 
50-volt iron took 10 amperes. The system in vogue at Norwich, 
due to Mr. F. M. Long, commended itself to him, the fixed charge 
being based upon the rateable value of the house. : 

Mr. 8. D. Scormtp said that if the author was obtaining as 
good a light for 200 watts now, as he did from a 17-ampere arc 
lamp, the efficiency of the arc lamp must have been very low 
indeed. It would be interesting to know the relative heights 
of the lamps above the ground, In some towns where they had 
heavy street traffic, particularly heavy electric cars, the vibration 
in the street had a disastrous effect on the filament of the lamp, and 
he would like to know if the authors had any experience with 
flexible suspension. The drawback to their method of charging 
was that it took no account of heating and cooking apparatus. 
With the present low rates for this purpoee, there was a large field 
open for the supply engineer. In many cases consumers would 
put radiators in if it were not for the cost of taking the duplicate 
set of wires back to the meters, and for that reason the 
“telephone” method of charging, or the Norwich ‘system, were 
superior to Mr. Wilkinson’s method. They must find some load 
to level up the decreased consumption due to the metallic lamps, 
and it was only by heating and cooking and power use that they 
could get this result. : 

Mr. R.’H. Campion said the cost of the services was, to his mind, 
fairly large. He found difficulty in getting from one house to 
another, even when they were adjoining. In most districts the 
holophane shades got a deposit on them, especially in industrial 
towns, and this took away a considerable amount of light. If 
anything could be done to get down the cost of cable it would be 
a big step in the right direction. His experience in lighting 
cottages had not. been very successful. The tenants would not 
replace a lamp costing 9d., no matter what condition it was in, 
so he was afraid the extra cost of metallic lamps was going to be 
a serious thing. The Northern Counties Supply Co. tried doing 


without meters some ten :years ago, and with disastrous results. . 


Although they had reckoned.on a man only having his light 
on a certain length of time, they found that the colliers never 
switched it off.. All heating apparatus people agreed that they 
must not go below 100 volts, as the apparatus could not be made 
successfully under that. . It was the cost of-installing that was 
kesping the people back.. The ople were “in” with gas 

ore and radiators, and it was iffcult to displace a thing 


- 


gas 
very 


in’ a good many°towns: 
GD. Aspinatt Page said it appeafed to him thata . 
working man:with a house of, say, 7s. 6d. weekly rental, ‘would think 


when once in. The Norwich’ system was extremely difficult to work 


twice before he bénght; say, six lamps costing something'like 15s. 


It seemed hier 'that ‘but*for the additional “initial cost, meters 
would have been great deal better; as a working man did -not feel 
& penny going out at a time as he would 153. or £1, 
Mr. H. Dicxtusson said he had got out a curve showing the addi- 
tions of lamps and deductions due to changes from carbon lamps to 
metallic-filament lamps, which showed that from the end of 1907 
to September, 1909, they had had more deductions than additions, 
but the last three months had shown increases over and above 
the deductions. Metallic-filament lamps in Leeds had been 
extensively adopted, and he believed they would ultimately prove 
a great benefit to the supply undertaking. With regard to the new 


_ system of charging, he took if that the type of house concerned was 


about£20 per annum rental; they bad connected already 700 or 
800 houses of this type in Leeds, and the only advantage he could 
see ‘in the scheme was that the consumer knew exactly what he was 
going’ to pay. He’ could ‘see no other advantage compared with 
charging a consumer through a: meter in the usual way. The.. 
sample of cables mentioned, costing about £50 per mile, did not 
appear to be sufficiently mechanical. : . 

Mz. J. W. Hamu said the question of the method of charging had 
exércised his mind a great deal.’ He had tried contract demand, 
maximum demand, flat-rate and other systems, and was gradually 
coming. to a definite conclusion that -whatever was’ ultimately _ 
decided upon, it was bound to be some method in which measure- 
ment of the current was made. A system which answered very 
well in certain cases was the two-rate system, but the apparatus 
was costly: He was puzzled greatly to know how central station 
engineers were getting to know the number of lamps connected. 
He kept a record of the additions made each month, but he 
questioned the value of that figure, as indicating the lam 
connected. One very important item was the cost of putting in 
services, he could not reduce it below £5. ‘ 

Mr. J. F. Fawourt said with regard to obtaining the lighting 
service, one reason why the gas company got the load, was because 
they worked for it The station engineers did not pay sufficient 
attention to the builders, who informed him that the gas people 
were continually worrying them until the fittings wereput in. The 
cost of the wiring was jast as likely to prevent these small houses 
coming on to the mains as anything else. The heating question was 
worthy of serious consideration. One station in particular in the 
North of England had 2,000 or 3,000 kw. of heating ; figures like ~ 
that were worth trying for. Ps 

Ms. G: Wicxmson, in reply; said Mr. Dykes wrote him as 

follows:—" You will be interested to hear that we have started 
our: fixed price light company here, where we are wiring the 
poorest houses and making 4 charge of 3d. per lamp per week to 
cover the unlimited use of the light. The wiring is concentric, 
carried out:in Stannos wire, and the cost, including fittings, but 
exclusive of lamps, is juet under 8s. per point, including the main 
fuse.” Surface wiring at 8s. per light, including everything except 
lamps, was about as low a price as he had come across. He found 
the cost of wiring to be 9s. per point as a minimum; then there 
was’ a charge of 5s, for the metallic-filament lamp, pendant and 
shade, making a total of 14e. per light complete and ready for use. 
To check a number of contract customers they inserted a meter and 
demand indicator on the supply main, and from readings taken 
over several weeks they concluded that the average price per unit 
obtained would be 3d. over the whole year. Prepayment meters 
were costly and troublesome to maintain. They soon became full 
of coppers if a large amount of light was used, and it was necessary 
to send someone to remove the coins, as the meters became 
jammed and the supply cut off, or, worse still, the circuit was not: 
broken and the users got further supply free... The margin they 
allowed for running charge was sufficient to prevent lo3s, even with an 
excessive use averaging eight hours per day. They made a reason- 
able profit, and no bad: debts, as the money was paid in advance, 
He agreed that the use of flame arcs was good practice in the 
business part of a town where the traffic was dense, but in a resi- 
dential town like Harrogate; the metallic-filament lamp gave quite 
good results, The contract system did not interfere with the 
wiring of the bedrooms and other apartments; it did not matter 
how many lamps a man had wired, so long ‘as he did not have 
alight more that the number! of lamps contracted for. The effi- 
ciency of the 17-ampere arc lamps was not good, as the lamps were 
old. ‘The arc lamps were placed. 20 ft. high, and the incandescent 
lamps which displaced them, 2 ft. lower. The latter lasted fairly 
well, but they were in-doubt whether the breakages were due to 
the lamps:being upside down or to the lamp cleaners being careless 
and: breaking them. - He preferred metal lamps put up without 
lanterns. Prof. Parr thought the 15s. for lamps, &c.; was excessive 
fora working-‘man; but if the man did not provide them he had 
to find something for gas fittings, and there would not be much 
difference in the cost. The 50s, for service cable, &c., included 
everything, as each service served asa minimum two semi-detached 
houses, and the coat of the service was spread over the two. The 
Harrogate output was not at present increasing ; there was, how- 
ever, an increase last summer. over the corresponding quarter of 
the preceding year, but the output for the seven months ending 
September was 24 per cent. down. 

Ms..B. McCourt said, with reference to the. consumers s3pplied 
on the eontract tariff, they had lately fixed a demand indicator on 
a main which served a large number of them, and found from the 
reading of that instrument compared with their possible maximum 
demand, that the diversity factor of this class of consumer was a8 
high as 1'8, This tesult rather surprise them, as they fully expected 
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these consumers would as a rule use all their lamps every night, but 
they evidently did not. They would have preferred flame arc light- 
ingin the business part of the town, but the Street-Lighting Oom- 
mittee decided otherwise. They had had one of the latest type flame 
arc lamps, taking 350 to 400 watts, fixed on a standard lamp pillar, 
and their photometer test gave the same average illumination as 
that previously referred to at a distance of 41 ft. . ; 


Continuous-Current Boosters and Balancers. 
By W. Antoun Ker. 


(Abstract of paper read before the Inst1TUTION OF ELECTRICAL 
Eneinguns, Glasgow, December 14th, 1909.) 


In the case of a small two-wire network for a small town, the 


generating station is usually at some distance from the consumers, 
and a feeder (or feeders) becomesa necessity. The natural method 
is to lead a two-wire feeder to the mid-point of the network and 
supply the network from there, and it would be possible to 
regulate the voltage at the feeding point by shunt regulation of the 
dynamo. It may be. better to put in a booster to compensate for 
the drop in the feeder, and to keep the bus-bar voltage constant. 

A series-wound booster which required no regulation would be 
installed. The field winding must be such as to compensate for 
the drop in both the positive and return of the feeder, and to 
compensate wholly or partially for the drop in the distributors. : 

¢ This is the cheapest type of booster, and it is quite satisfactory 
so long as there is only one feeder, but it cannot be used in conjunction 
with another similar booster and feeder unless certain precautions 
are taken, as the return current will divide in the two negatives of 
the feeders in inverse proportion to the resistance of the two 
i by putting the field coils of the two boosters in parallel, the 
is divided naturally, so that the feeder nearer to the load 
takes the greater share, but two boosters of this type, whether with 
fields in parallel or not, do not give accurate results. 

This trouble may be obviated by using double two-wire series 

boosters—that is, each feeder has one booster in the positive and 


. one in the negative. Each of these boosters must be wound to 


compensate for the drop in its own half of the feeder. 

Boosters of this type, which just compensate for the’ drop in the 
feeders, share the load in inverse proportion to the resistance of 
the load from the feeding points. i 

The boosters being smaller than a single booster would be, their 
effisiency is not quite so high, and they are more expensive. They 
must not over-compensate for the drop in the feeder; if they do, 
the system is not stable, and one booster may- take all the load 
away from the other. One method of guarding against this danger 
is to equalise the currents in the field coils of the boosters, by 
joining them in parallel. 

A better plan is to wiod the boosters slightly to under-compensate 
for the drop in the feeders. In this case the more heavily loaded 
booster delivers current at the feeding point at a slightly lower 
voltage than the lightly loaded booster. The latter, therefore, tends 
to give a larger current, and equilibrium is restored. The only 
objection to this is that at times of heavy load, when the boosters 
are carrying a large current, the voltage at the feeding points is less 
than it is at times of light load. To meet this difficulty, it is easy 
to raise the voltage at the station bus-bars a few volts, and so raise 
the pressure at the feeding points to that necessary to give the con- 
sumers the declared pressure. This does not in any way affect the 
compensation of the boosters. 

In a three-wire system it is not possible to adjust the consumers 
demands on each side so that they balance; we cannot, therefore, 
consider boosters in connection with a three-wire system without 
also considering the balancers. 

A balancer consists of two similar machines with their armatures 
mechanically coupled together and electrically connected in series 
across the outers of the three-wire system. The neutral wire is 
brought to the junction of the two armature windings. 

It is obvious that to deal with an out-of-balance current of 100 
amperes in the neutral wire, it is only necetsary to install two 
machines, each capable of dealing with about 50 amperes. 

A simple shunt-wound balancer with the shunt connected directly 
across the outers forms avery poor automatic balancer. An im- 
provement to the automatic regulation may be effected by cross- 
connecting the fields of the two machines. 

A farther improvement may be made by adding a few series 
turns on the field coils of each machine, through which the current 
in the neutral is led, these series turns aleo being crossed. 

It is usual to make the series coils of each machine of such 
a number of turns that they compensate for the armature drop in 
the machine. Such a compound balancer, with coils cross-connected, 
forms an automatic method of keeping the voltage on both sides of 
the neutral approximately constant. 

A cross-connected compound balancer will stand up to any out-of- 
balance current and strive to keep the voltage equal on the two 
sides, and this may be a source of danger. If, for instance, a 
partial short were to occur on one side, the out-of-balance current 
might become so large that the motoring side of the balancer 
would be overloaded. To obviate this, it is well to put the series 
coils of the balancer in parallel with a diverter resistance and 
introduce a fase, or circait-breaker, into the branch to the coils, 
In this case, when an excessive out-of-balance current occurs, the 
fuse will blow, cutting out the series coils, and the balancer will con- 
tinue to run a3a shunt balancer, and will be able to deal with a very 
large current, though, naturally, the balance between the two sides 
will be bad. 

An automatic balancer at the feeding point or on the network has 


been considered, with the voltage across the outers kept constant at 
the feeding point by extraneous means. Let us now consider the 
— of keeping the voltage constantat the feeding point by means 
of a 
- When there is only one booster, it may be a simple single 
generator in one of the outers, series wound to add automatically 
the pressure due to the drop in the positive and negative feeders. 
Such a booster is quite satisfactory so long as there is only one 
feeder, but, as explained before with reference to two-wire boosters, 
it should not be used if there are two or more feeders. We must, 
therefore, use two separate boosters for each feeder, one on the 
positive and one on the negative, each compevsating for its own 
part of the feeder. Such boosters should slightly under-compensate 
for the drop, so that when a second feeder is added, the conditions 
may be stable. 

A commercial booster of this type can easily be made to add volt- 
age in proportion to the current passing through it with a maxi- 
mum percentage error of 5 per cent. As the drop in a feeder is not 
likely to exceed 15 per cent. of the dynamo voltage, the error of the 
double booster is less than 0°75 per cent. of the dynamo voltage. 
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As it is unlikely that the percentage error of the positive booster is 
at its maximum at the same time as the negative booster is at its 
maximum, the actual combined maximum percentage error will be 
less — this amount—that is, less than three volts on a 400-volt 
supply. 

Boosters of this type (double two-wire series boosters) are quite 
satisfactory, however many boosters and feeders may be employed, 
rs long as no one of them over-compensates for the drop on its own 

eeder. 

So far, we have considered the case of a three-wire network with 
the balancer at the network. The total saving effected by placing 


. the balancer at the network is: No neutral feeder, less copper in 


te sae, and saving due to drop in the neutral feeder dispensed 
with. 

Agaiust this must be put the objection to placing running plant 
anywhere but in the generating. station, the cost of a special 
building, foundation, &c., for the balancer, and the cost of sending 
to oil and adjust the balancer two or three times a day. 

: Probably the best plan, except in certain special cases, is to place 
the balancer at the generating station, and to balance the whole 
system at that point. Take the case of a system balanced at the 
station with a double-series booster; fig. 1 shows euch an arrange- 
ment with a single three-wire feeder. Each booster compensates 
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for the drop in its own part of thefeeder. The balancer itself must 
be made to compensate for the drop in the neutral, and this is 
generally done. If a second three-wire feeder with ita booster is 
laid down, the current in the neutral has now two paths in parallel 
by which it may return to the balancer, and, in consequence, the 
joint resistance of the neutrals will be reduced, and the balancer 
will over-compensate for the drop. Compensating for the drop in 
the neutral by means of the balancer is, therefore, not completely 
satisfactory, as it restricts us to one three-wire feeder (other feeders 
eaten two-wire) or it entails altering the windings of the balancer 
itself. 

Another plan adopted is to use treble three-wire boosters, each 
booster having three generators—one in the positive, one in the 
negative, and one in the neutral, the latter, of course, being elec- 
trically reversible. Fig, 2 shows a two-feeder system installed on 
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this plan. This is quite satisfactory in work, but it has the dis- 
advantage that each booster consists of four machines, viz., one 
motor and three generators. . 

This system, if- designed to compensate for the drop in the 
feeders, is quite stable, and has the advantage that the potentials 
at the feeding points are natural potentials, 7.c., they are the same 
amount above snd bzlow earth us the bus-bar potentials. In addi- 
tion, the load divides between the two boosters in inverse propor- 
tion to the resistance of the load from the feeding points. The 
pooster feeding to the point nearer the bulk of the load therefore 
takes the greater share of the load, - 

Another plan is to use a double booster as before, but with each 
machine baving extra series coils through which the current in the 
neutral is led. With this type the current in the neutral assists 
the field coils of the booster on the heavily loaded side, and 
opposes the field coils on the lightly loaded side. At first sight 
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Earth 
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this would appear to be wrong, and that the booster on the lightly 
loaded side should be left untouched to obtain correct pressure 
regulation ; but it is necessary to reduce the voltage of the negative 
booster by as much as we raise the voltage of the positive one. 
This reduction is effected by the field coil in the neutral wire. 

Such a booster compensates automatically for all losses, and it 
may be run in conjunction with one or more similar three-wire 
feeders and boosters, but it has certain serious disadvantages. 
When the out-of-balance load is much nearerone feeder than the 
other, the booster of that feeder takes not only the whole 
out-of-balance load, but it also relieves the other booster of part of 
its natural load. The copper is therefore not used to advantage, 
and the boosters must be larger.and therefore more costly than they 
would be if this effect were prevented. Under certain conditions 
this system of boosting becomes unstable, and it cannot be said 
that the system is satisfactory. 

All things considered, the system shown jn fig. 2, having three 
generators, one for each wire, is the most accurate and simple. Its 
cost is practically the same as that of the boosters with neutral wire 
coils, as in the one case there are three small generators, in the 
other case two larger generators with special coils. In one case 
where the author was quoted alternative prices for the two systems, 
there was only £10 difference in the cost of the boosters. 


Generator 


Au additional advantage is, that all future feeders may be 
ordinary two-wire feeders having two-generator boosters, and the 
whole system remains stable, so long as the boosters do not overcom- 
persate for the drop. 

In a large town the best arrangement is probably to have two 
three-wire feedets and boosters feeding to fairly widely separated 
points, equidistant from the load centre of the network, and to 
make all other feeders two-wireonly. Having twothree-wire boosters, 
one is always available to feed the balancer in case of a breakdown 
on one neutral feeder or on one of these boosters. 

Each two-wire feeder to have a booster consisting of one motor 
driving two generators, one in each outer. 

The motors driving the boosters in each case are better if com- 
pound wound, so that a constant speed with any load may be kept 
on the boosters. With sucha boosting system the voltage may be 
balanced at the station by means of a shunt-wound balancer with 
field coils cross-connected. The generators should be level com- 


F pounded, so that the bus-bar voltage may be kept constant, but they 


should also have some shunt-hand regulation, so that the voltage at 

the bus-bars may be raised at times of heavy load in order to raise the 

onal at the feeding points, and so compensate for the drop in the 
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The essence of stability in such a system is that the pressure at 
the feeding-points shall not be greater than the pressure at the bus- 


bars. 


With a motor-driven booster, if the motor should come off the 
line, owing, say, to a broken shunt wire, the booster will be driven 
as a motor, and may rapidly reach a bursting speed. To prevent 
this danger a circuit breaker may be used, through the jaws of 
which the booster-current flows, while the actuating coil is in series 
with the shunt-winding of the motor. If, then, the motor should 
come off the line, the circuit breaker will open and cut the booster 
out of circuit. 

Another danger is in connection with compound-wound balancers ; 
the necessity of using a fuse on the path to the series coils in con- 
janction with a diverter resistance has already been pointed out. 
Fig 3 shows one arrangement of balancer with fase and diverter. 

In some towns it may be possible so to arrange the feeders that 
two or more of them may be. boosted by the same booster without 
introducing any serious error. At times of light load the group of . 
feeders is supplied direct from the station bus-bars, and the balancer 
always deals with the drop in the neutral. It is only when the 
load has increased to a certain amount that the booster is switched 
into the circuit; it consists of two generators, one positive and on¢ 
negative, feeding what one may call high-tension bus-bars, from 
which the feeders are fed. . 

On switching in, or out, a booster of the capacity of this one, a 
decided flicker would show in the lamps,.unless special precautions 
weretaken. Fig. 4 shows one method of doing this, It will be 
noted that the series boosters are also wound with shunt coils 
excited across the low-tension bus-bars, with potentiometers in the 
circuit. By adjusting the potentiometer arm the shunt coils can be 
made to oppose or to assist. the series coils, or to have no excita- 
tion. The switches a have three contacts, and the method of 
operation is as follows :— 

In the normal position of switch a the current from the station . 
bus-bars passes through.the switch to the high-tension bus-bars 
without passing through the booster. The booster motor is started 


Generators 


Fig, 5. 


up, and switch a is moved to the mid-position. The current now 
anne through the series coils of the booster on its way to the 

igh-tension bars, and the booster armature shows a voltage, but 
there is no path through it. The potentiometer is then adjusted to 
oppose the series coils, until the voltmeter across the armature 
shows zero, or preferably a very small voltage. The booster is then 
switched into the circuit. The potentiometer is then moved back 
to the zero position, and the whole current then passes through the 
booster on its way to the high-tension bars, and is boosted in pro- 
portion to the load. 

Some very ‘large boosters of this type have been used. In one 
case, within the author’s knowledge, the, booster handles 6,000 
amperes. 

It does not appear advisable to install such large boosters and 
incur the loss in the booster motors and generators, when the 
station dynamos might have their voltage raised and supply the 
bars direct. 

Fig. 5 shows one method of attaining this object. The group © 
of feeders are connected to the high-tension bus-bars, and the 
dynamos are arranged to be plugged on to either the station bus- 
bars or the high-tension bars, The dynamos are fitted with voltage 
regulators operated by means of pilot wires from a selected average 
feeding point, and thus the voltage on the dynamos and the high- 
tension bus-bars is raised automatically as the load increases. 

If, now, a link is made between the station bus-bars and the 
high-tension bus-bars, the high-tension dynamos can be kept at fall 
load, the station bus-bars supplying the remainder of the demand 
of the feeders, if that is in excess of the dynamo capacity, or 
receiving the excess from the high-tension dynamo if the demand 
of the feeders is less. This link takes the form of a booster, having 
two shunt-wound generators with potentiometer adjustment. If 
the booster generators are also wound with neutral wire coils, as 
shown, they compensate for the drop in the neutral, and the station 
balancer may be a simple one, keeping the voltage of the station 
end of the neutral midway between the station bus-bar voltages. 
This, of course, has several advantages. 

The following is the method of operation :— 

At times of light load the station bus-bars supply the high-tension 
bars, and therefore the feeders through the boosters, the latter 
being regulated by the attendant to keep the voltage at the feed- 
ing point constant. When the load on the feeders exceeds the 
capacity of the boosters, a generator is run up to the high voltage 
required and switched on to the high-tension bars, ‘The attendant 
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then reduces the voltage of the booster till the generator is taking 
its full load and the booster supplying very little. If there is not 
sufficient demand on the feeders to load the dynamo, the attendant 
reduces the excitation of the boosters, which then feed the station 
bus-bars, and help the other generators to supply the low-tension 
demand, or charge the battery if there is one. 

By means of the potentiometers the attendant can compensate 
for any inaccuracy in the neutral coils of the booster, adding to the 
voltage of one side, and reducing that of the other, and so keep the 
balance correct at the feeding point. 

By this plan only small boosters are required, and economy is 
gained by the saving in the loss in large boosters, and by being 
able to keep the generator at, or near, its full load all the time. 
It is, of course, not truly automatic, as the attendant must attend 
to the adjustment of the booster potentiometers; but any failure 
to do so on his part merely affects the proportion of the load taken 
by the booster, and does not affect the voltage at the feeding-point, 
which is kept correct by the automatic regulator on the dynamo and 
by the neutral wire coils on the booster. : 

When several feedera are fed by the same booster, or generator, 
the drop in each feeder is affected by the position of the load 
centre on the network, so it is generally in towns having a fairly 
equal density of demand that this system can be adopted without 
much variation of pressure at the various feeding points, 


Discussion. 


Ms. W. W. Lackrs (communicated): With regard to the best 
arrangement of three-wire feeders and booster in a low-tension 
system, for some years now it has been agreed generally that net- 
works should not be joined up solid throughout, and in Glasgow 
each feeder is a three-wire feeder, supplying an isolated piece of 
network radiating usually in eight directions from each feeding 
point. Any part of the network can be disconnected from 
one feeding point and connected to the adjacent feeding point ; 
by this means it is possible to allocate the load on different 
feeders at times of full load, so as to give fairly equal voltages 
on all the feeding points. There are other advantages in having 
each feeder supplying an isolated network. At times of maximum 
load, when boosting is required on single feeders, the generators 
are divided up amongst three or four bus-bars, the voltage of the 
bars varying by about 10 volts from one another. This state of affairs 
lasts for three or four hours on a winter afternoon only. Another 
way is to have boosters, either motor or steam-driven, between 
the different sets of bus-bars, and energy transferred from 
one bus-bar to another through a booster. A method used in Liver- 
pool was to insert storage batteries to raise or lower the pressure in 
different feeders. 


Mr. Symons (Glasgow) pointed out that Mr. Ker had not men- 
tioned a very useful piece of apparatus which had not some of 
the disadvantages which the rotary balancer had—the static 
balancer. With a shunt winding they could guarantee to get a 
regulation of 14 per cent. with 15 per cent. out-of-balance 
current, 


Mr. J. A. Ropertson (Greenock) said that transmission by 
three-phase alternating currents to sub-stations with shért low- 
tension feeders, was now the standard practice, and except in very 
rare instances one would never think of installing feeder boosters 
to keep constant voltage on the network. The idea of installing 
boosters at the feeding points was out of the question, and if it 
was necessary to meet fresh load demands at the end of a long 
feeder, it would be better to install a battery sub-station than 
boosters. Mr, Ker seemed to dtrive too much after automatic 
regulation of the voltage. He foresaw possibilities of trouble 
where @ number of series boosters were working in parallel from 
the same bus-bars; in any case, the attendant would be able to 
control the voltage at the feeding points, and it was not desirable 
to provide him with too many automatic devices. Shunt or com- 
pound-wound boosters appeared to be more suitable than series 
boosters for the ordinary conditions in central station work. 
The system described by Mr. Lackie was ideal where they could 
afford the copper, but even then there must be difficulties about 
voltage regulation. From the latter point of view the better way 
was tolink upthe network through interconnecting fuses, which would 
automatically disconnect in the event of a heavy short-circuit 
occurring. He did not believe in series winding on the balancer 
field. Difficulties in balancing often arose from the balancer being 
too small, and it was better to use one large steam balancer than 
two or three small motor-balancers. The static balancer described 
by Mr. Symons, he believed, was only used at present for direct- 
current generators driven by three-phase induction motors, 


Mr. Ropertson (Glasgow) was surprised that the static balancer 
was not mentioned in the paper. 

Mr. AtxLan (Glasgow) said he could not agree that boosters 
should be used except in extraordinary cases. 


In the course of his reply, Mz. Kur said that his remarks did . 


not apply to large towns like Glasgow. As for static balancers, he 
believed these only acted by their inaccuracy; if they were 
accurate they could not balance at all, and Mr. Symons’s estimate 
of 14 per cent. seemed to him to be rather too good to be true, and 
was not good enough for the continuous-current rotary balancers. 
These were, however, of use where they had rough balancing. He 
condemned hand regulation, arguing that it was better to have 
something which would regulate itself. A series booster could not go 
wrong, and its inaccuracy was purely that of construction or design, 
He thought series winding distinctly tended to improve regulation. 


THE “ADNIL” ONE-METER SYSTEM. 


Tux difficulty of supplying electricity at two prices, a higher rate 
for lighting, and a low rate for power, heating and cooking, due to 
the necessity of installing two meters, has been ingeniously met by 
the system introduced by the Adail Electric Co., Ltd., of Artillery 
Lane, Bishopsgate Street Without, H.C. A diagram of the con- 
nections of the Adnil meter is given below; it will be seen that 
an extra terminal is provided for the power circuits, which ig 
connected to the main current coils in such a way that the current 
flowing to these circuits does not pass through all the turns of the 
main coils, but only a portion of them, the proportion being deter- 
mined by the ratio of the power to the lighting tariff. The 
current to the lighting circuits flows through the whole of the coils 
in the ordinary manner. In the exampled illustrated, the ratio is 
assumed to be 1:2. The rate of the meter, of course, in this case 
is only half as great for power (or heating) as for 
lighting, but there is only one set of mechanism, 
and only one reading on the dial, representing the 
whole of the units used for lighting, plus half the units used for 
power. The ratio may be variedin any desired manner. Only one 
extra wire need ba run for the power and heating circuits, a 
common return being used for all purposes. The system is applied 
to both the 4.0, and p.c. Adnil meters, 
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This extremely simple device should be of great assistance in 
encouraging the use of heating and cooking appliances and motors 
for domestic purposes, especially in small houses—a direction in 
which a vigorous propaganda should be instituted by supply 
managers, to make up for the reduced revenue on lighting. 


“PROTECTION! FROM WHOM?” 


[COMMUNICATED. | 


Ir would be hard to find a subject that is being more widely dis- 
cussed at the present moment by all sections of the public than the 
vexed topic of ‘Tariff Reform,” “ Protection,” or ‘ Preference,” 
expressions not having at all the same meaning. The arguments 
for and against a change in the fiscal policy of Great Britain 
are hotly debated on every platform nightly, and the impressions 
gained from a large proportion of those engaged in the engineering 
industry at any rate,is that Tariff Reform “is worth a trial.” 
Apparently a proposed initial tax of 10 per cent. on manufactured 
imports is unanimously mentioned and understood, and many elec- 
trical engineers consider the erection of a tariff wall the only means 
of rehabilitating the electrical manufacturing position, which, it 
cannot be denied, is by no means satisfactory. 

The following candid criticism on this subject may express the 
opinions of many who neither write for the Press nor speak at the 
Institution. The conclusions drawn are intended to apply only to the 
results of such a tax on the future of the electrical trade, not on the 
advisability of Tariff Reform or Preference generally. At the same 
time, it is the opinion of the writer that such a change in. our 


fiscal system would only benefit a portion of the manufacturers in 


this country, and possibly their employés, while the remainder and 
those not so interested (by far the larger portion of the population) 
would be unlikely to derive any benefit, and conceivably would 
experience an adverse effect. 

The writer cannot for a moment bring himself to believe that 
the imposition of any such duty, whatever its magnitude, is all that 
is necessary for the electrical trade in these islands to become 
immediately or ultimately prosperous. He considers that even if 
some slight improvement did take place as regards our home trade, 
it would be counterbalanced by the enhanced price which our 
manufacturers would doubtless be called upon to pay for manu- 
factured, and partly manufactured, goods purchased from other 
firms, such as insulating material, wire, slate, &c. q 

The unvarnished truth of the matter is that the manufacturing 
side of the business has not been brought to its present languishing 
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state by foreign competition at all, and it is a debatable point 
whether the importstion of electrical apparatus from America and 
Germany particularly has not ultimately been to our advantage. 

While a great deal of the progress in the application of electri- 
city. to industrial and domestic purposes is directly due to the 
research and invention of English scientists and engineers, it must 
also be admitted that in many ways we have only followed after 
having been shown the way. Moreover, owing to grandmotherly 
and belated legislation and the restrictive effect of vested interests 
plus the National Conservatism, we have only in recent years taken 
fall advantage of ouropportunities. The awakening, unfortunately, 
coincided with a world-wide period of trade depression, which only 
now shows signs of lifting. : 

While, therefore, many reasons can be adduced for our lack of 
initiative, it cannot be denied that the following epoch-making 
inventions or improvements emanated from outside these shores. 
In lighting, the Nernst, tantalum and tungsten lamps and the flame 
arc lamp. In traction, the multiple unit system of train control 
and single-phase traction, while we owe the tramway and crane con- 
troller, the first really good meter, and the adoption of polyphase 
supply, to our Continental or trans-Atlantic brethren. 

While it may be true that we ultimately adopt and possibly 
improve on the ideas of other nations, it is also a fact that we 
seldom initiate and often copy, not only in our own industry, but 
in others, too, resulting in our taking our place at a competitive 
stage, and not when the coast is clear of rivals, This is equally so 
in other trades, notably the automobile industry. 

The imposition of a 10 per cent. duty, however, would not have 
kept out the tremendous number of metal-filament lamps, flame 
arc lamps, &<., that have been brought into this country in recent 
years, although it might have diminished the actual sales, to the 
disadvantage of the trade and the consumer, who most certainly 
would have paid the tax on these articles, and not the foreigner. 

Apart from such articles as those mentioned, the supply of which 
even now our home manufacturers could hardly deal with, the 
writer considers that the cry of foreign competition in the 
electrical trade is greatly exaggerated. Having been closely allied 
with manufacturing interests for several years, his experience has 
been that almost invariably the severest competition has been that 
from English manufacturers. It is questionable if the business 
being done by alien firms in our industry to-day is obtained 
entirely on a price basis, and eliminating patented articles and 
specialities, there will not be found much competitive business. 
It is notorious, too, that in many articles our foreign competitors 
are unable to compete in price with our home producers. 

Take electric lamps for instance (carbon filament). Not so many 
years ago an enormous number of German lamps were brought 
into this country annually. To-day English lamps are produced 
and sold presumably at a profit at lower prices than those quoted 
by the front rank of German manufacturers, who have practically 
retired from this market. 

The real trouble in ours, as in other new industries, is that we 
went too fast in the “boom” days and have been feeling the 
inevitable reaction. The manufacturing facilities exceed the 
requirements of our markets, resulting in cut-throat competition 
in home markets, and loss of vitality in winning and holding those 
abroad. The lack of standardisation, constant change in design 
(more often to meet competition than for any other reason) and 
general lack of cohesion amongst us, account for a great many of 
the difficulties of the present-day position, and the writer is of 
opinion that a tariff would accentuate and not remove them. 

Protection! I refuse to believe that we require protection from 
the competition of any outside manufacturer, or that it would be 
good for our industry to impose a duty such as that suggested. 

What we do require is protection from ourselves to prevent us 
dashing at each others’ throats hoping to rise to success over the 
dead body of our competitors. 

The lack of esprit de corps and professional etiquette in the elec- 
trical industry must be astounding to lookerson in more fortunate 
callings, while the methods of business of some of even our largest 
firms, compare sadly with those of successful houses in other trades. 

While there has possibly been a general improvement recently, 
in many respects much still remains before the industry can be con- 
sidered to be at all on a satisfactory footing. No doubt the position 
is a difficult one, and the establishment some years ago, by two 
trans-Atlantic concerns, of large factories in this country (not 
apparently with successful results in either case) has not made 
matters easier. 

No one could with certainty put his finger on the weak spot, 
but the writer's hope for the future of our industry, which has 
played so large a part in the industrial developments of these 
islands, rest not upon the imposition of a Protective Tariff, but 
upon “the healing that comes from within.” He is of opinion 
that, despite the difficulties in the way, something in the nature of 
co-operation between manufacturers is still possible. The training 
and greater encouragement of the “ commercial engineer ” is another 


matter deserving wider consideration, both as regards our home and - 


foreign markets. Again, a more active and wide-awake commercial 
policy on the part of the Council of our Institutionis surely desirable. 

As regards our home trade, a commencement of the co-operative 
principle might be made by the establishment of a Central Com- 
mittee representative of the principal manufacturers. The object 
of such a board would be to decide, amongst other things, what firms 
should receive trade terms, A financial status bureau could be 


added, and while responsible firms would not suffer, much might — 


be done to weed out and discourage the undesirables in our midst, 

As regards foreign markets co-operation could surely be of assis- 
tance, especially in the case of the smaller firms, particularly in 
the direction of the preparation and dissemination of catalogues 
suitable for the market for which they are intended, 


The addition of a central co-operative purchasing department, 
and workmen’s registration bureau, is surely not incapable’ of 
realisation, 

It is well known that co-operation in the direction of price-fixing 
has not up to the present been found possible, but short of this much 
might be done in the direction indicated, and in the adoption of 
standard conditions of sale and maintenance of selling prices to the 
trade and the public upon certain standard articles. 

There are many other ways in which such a co-operative body 
could act with advantage to the whole industry. 

The writer does not desire for one moment to pose as a detractor 
of English enterprise to the advantage of foreign competitors. He 
has great hopes for the future of our industry, but “ hope deferred 
maketh the heart sick,” and many of us have already felt the effect 
of continual discouragement and non-success. 

The time has come for taking stock of the position and arresting 
the downward course, and I believe much can be done on the lines 
mentioned. 

Protection would be worse than useless, the medicine required is 
not for outward application, but, however nauseous, must be 
swallowed. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to this column shouldbe written on one side 
of the paper only.] 


“FP, 8.” writes:—"I shall be glad if you will kindly let me know 
(1) whether, under the Electric Lighting Acts, undertakers for the 
supply of electricity have power to make and enforce wiring rules, 
I should also be glad if you would kindly let me know (2) whether 
it is possible for undertakers, in the event of laying a service into 
premises where the supply is not eventually used, to legally demand 
the cost of the service.” 

*,* As to (1), by virtue of Sec. 6 (c) of the Electric Lighting 
Act, 1882, undertakers have power to make by-laws “for securing 
the safety of the public from personal injury, or from fire or other- 
wise.” Down to 1908 no by-laws had ever been made and sanc- 
tioned under this section. Where local authorities are themselves 
the undertakers, Parliament has in recent years repeatedly given to 
them special power to make such by-laws, but it has not often been 
exercised. As to (2), unless the contract provides for a minimum 
payment for each year, the undertakers are without remedy if the 
consumer chooses to take no current at all during the year. They 
would have no legal claim for the cost of the service, 


THE “C.M.B.” BALANCER. 


In July last we described the single-armature single-commutator 
motor-generator styled ‘The ©.M.B. Patent Auto-Converter,” 
which was introduced by Messrs. Crompton & Co., Ltd. Amongst 
the many applications then mentioned was its use as a balancer for 
three-wire systems, for which purpose it is eminently suitable. 
The machine is perfectly automatic in its action, and maintains 
equal voltage on either side of a system under all conditions of 
load distribution. Compared with other types of balancer it shows 


+ 


+ 


—# Wire. 


138) 
Connzcrions or C.M.B, 


to great advantage in its high efficiency and close regulation, its 
simplicity of construction, the small weight and floor s required, . 
the small wear and tear on the brushes, there being only one 
commutator, and the ball bearings. 

The accompanying diagram shows the method of connection when 
used asa balancer. The armature is divided into two equal parts 


| 
| 
tance in 
i motors 
tion 
supply 
| 
we, : 
KS 
4 
wast} 
= 
: 


THE ELECTRICAL REVIEW. [Vol 66, Mo. 1,677, Janvany 14, 1910 


by. the short-circuited brushes; the polar limbs are all equal in 
dimensions ; the series compounding coils are arranged on all the 
poles—not only for the purpose of voltage regulation, but also for 
balancing the circulating current across the short-circuited brushes. 

Its success when applied to balancing three-wire circuits is seen 
in two machines which have been supplied to the Calcatta 
Electric Supply Corporation. They deal with an out-of-balance 
load of 60 xw. on either side of the middle wire, the voltage of the 
outers varying from 460-580 volts. 

These machines balance the voltage within 1 per cent. of the 
mean value on either side of the middle wire at all voltages 
between 460 and 580. Their through efficiency, when converting 
the full ont-of-balance current, was 94 per cent., a figure much 
higher than that which can be obtained with the ordinary two- 
machine sets. 
~ A O.M.B. balancer has recently been installed by Crompton and 
Co. at the Stoke Newington Borough Council’s —sub-station, 
Edwards Lane, Church Street. The machine was designed to deal 
with an out-of-balance current of 100 amperes in the middle wire 
of a three-wire system, with a pressure of 480-530 volts across the 
outers. It was specified to maintain equal voltage on either side 
of the system to within 1 per cent. without any adjustment of the 
regulator, and to run sparklessly at all loads up to 25 per cent. 
overload. 

The following readings, taken simultaneously by three different 
persons at the official tests on site, are of interest :— 


Out-of-balance current, | — Volts.——, 
Pos, Neg. | Pos. Neg. 
_ 100 242 242 
_ 125 249 242 
~ 50 246 244 
Balance. 25) 247 
50 _ 242 240 
100 | 248 245 
120 _ H 248 245 


_ Throughout the test the field rheostat was not touched—that is 
to say, the regulation was entirely automatic. The through 
efficiency when converting the full out-of-balance current was 90 per 
cent., and the machine ran quite sparklessly throughout, even under 
the.25 per cent. overload. Messra. Talbot & Stevenson, the con- 
sulting engineers on the job, considered. the machine “highly 
successful,” 

. Among other notable instances of the application of the C.M.B. 
may be mentioned the case of the Kilmarnock Corporation, where 
a, machine has recently been installed dealing with an out-of- 
balance current of 100 amperes in the middle wire on a 480-volt 
three-wire system; and the Consett Iron Co., to whom a C.M.B. 
machine, working as an auto-converter, has recently been supplied, 
= an output of 200 amperes at 250 volts, and an input at 500 
volts, 


LEGAL. 


- Nationan Licutina Corporation, Lrp., v. Tass, Lp. 


In the City of London Court on Thursday last week, before Mr. 
Registrar Wild, a claim was made by plaintiffs, of Saracen House; 
Cock Lane, Snow Hill, against defendants, of 4, Hanover Square; 
for £2 1s. 6d, for 13 200-volt electric lamps supplied. The 
plaintiffs’ claim was admitted, subject to an allowance being made 
for electric lamps which turned out to be inferior and damaged 
soon after being used. 

Marcaret MoKenzim, in the employment of the defendants, 
gave evidence, and said that the lamps which were now produced 
in Court, were part of those supplied by the plaintiffs, and placed 
in her charge. Some of the lamps burned for an hour, and some 
for a day, and then were of no further use, because they would not 
light at all. She had brought to the Court six of the lamps, and 
none of them would give a light. 


The Szormtary of the defendant company said he had tried | 


some of the lamps. He had had one placed ir the room occupied 
by himself. The lamp burned for an hour, and then went oat. In 
another case he knew of a lamp being placed in the holder, but it 
gave no light. They had complained to the plaintiffs that the 
lamps were not what they should have been. Cross-examined, he 
did not know what was the matter with the lamps, They yng vd 
went out. They had been handled carefully. He knew if th 

lamps were roughly handled that the filaments would be Tiahle ¢ to 


For the plantiffs it was said that the lamps were in good con- 
dition when delivered to the defendants. They were tested before 
being sent out. 

In answer to the Ruaisrrak the plaintiffs’ witness said the lamps 
were partly made in Holland, but were obtained by him from 
London representatives. They were supposed to burn 1,000 to 
2,000 hours. The first complaint received from the defendants was 
six weeks after delivery. Their collector had made several calls 
for payment of the account, and after the sixth call it was said that 
the Ree were faulty, It was the custom in the trade for lamps 
tobe tested > pa delivery. There was a statement upon their 
invoice that all complaints were to be made Within three days. 
The lamps delivered to, the defendants should have been. tested 
before their man lett the premises. 


Ma. Ruaistrak said he thought, after hearing the evidence, 
that the lamps had been tested by the defendants within a reasonable 
time, and found defective. He found for the defendants for the 
difference claimed, 

.. Judgment was entered for the defendants beyond the money paid 
into the Court, An allowance of 153 6d. was made for expenses 
of witnesses. 


. BouBNEMOUTH AND Poote Suprriy Co. v. T. O. 
BaRrert, 


At the Bournemouth County Court recently, plaintiffs sued the 
defendant, a builder, of Southbourne, for £5 16s. 3d. damages for 
breach of contract. 

The plaintiffs’ case (according to a local newspaper) was that the 
defendant entered into an agreement with them to take a supply 
of current if the electric light was connected with and installed in 
his house in Paisley Road, undertaking that after this expense had 
been incurred he would not use any other method of lighting, and 
that the fittings should only be removed by the company’s officials. 
The connection from the company’s main was made at a cost of £3, 
and 15 fittings were supplied, at a cost of £2 16s. 3d., but although 
this had been done the current had never been used, and the 
defendant had not given the company notice to remove the 
fittings. Defendant admitted signing the agreement produced, but 
said he was not certain it was signed in respect to the house in 
question. He also admitted that the main was laid to the house, 
but contended that this was done at the company’s own risk, while 
with regard to the fittings he said they were supplied by Messrs. 
Fadge & Co., of Boscombe, and not by the company. Gas, and not 
electric light, he said, was used in the house. 

Mr. TuRneEs, for the plaintiffs, explained that the fittings were 
put in the house by Messrs. Fadge on behalf of the company. 

Derenpant s3id there were no fittings in the house other than 
those he was charged for by Fudge’s. 

His Honour adjourned the case for further evidence, and, 
when the case was resumed, Mr. TURNER said he would amend the 
part of the claim relating to fittings to £117s.6d. He called Mr. 
F. Moopy, manager at Fudge’s, Boscombe, who said his firm 
supplied ten fittings to defendant’s house on the written order of 
the Electricity Supply Co., who paid the bill to the firm. 

In reply to the Jupcn, Witness said it was not true that 
defendant was paying Mr. Fudge for the fittings. 

His Honovg gave judgment for the plaintiffs for the amount of 
the amended claim, £4 17s. 6d, being £3 oon: connecting with the 
main and £1 17s. 6d. for the fittings. 


New St. Hetens Tramway Co., Lrp., v. St. HELENS 
CoRPORATION. 


In the Chancery Court of Lancashire, held at Liverpool on January. 
1lth, before Vice-Chancellor Leigh Clare, Mr. CourntTHors 
Witson applied on behalf of the plaintiffs for an injunction to 
restrain the defendants from disconnecting the overhead electrical 
equipment providing electrical power for the tramways of the 
two concerns at Haydock and at Prescot.. The St.Helens Co, run 
through traffic, and for general convenience the overhead wire was 
connected at the Prescot end in 1902; in October last, at the 


-request of the plaintiffs, the St. Helens Corporation madea similar 
connection at Haydock. In consequence of the St. Helens Co. . 


using cars of the South Lancashire Tramways Co. over the Cor- 
poration lines the latter threatened to disconnect the overhead 
wire at both ends. While this would not prevent the St. Helens. 
Co. from running through traffic, it would leave an awkward break 
in the overhead equipment, necessitating changing the trolley from 
one wire to another. This would cause delay and inconvenience, 
and in consequeuce of the darkness during the changing at night, 
grave risk to the public would ensue. 

Mr. LawBEnce appeared for the Corporation, and, according to 
a report in a Liverpool paper,: contended that his clients were 
acting strictly within theit rights; the tramway company had 
been given no right to the use of the Corporation electrical 
equipment, although they had been granted rights over the. 
tramlines. 

.The Vion-CHANCELLOR suggested, after hearing legal arguments, 
that the question lad better be left over until the trial of the 
action, which he would do his best to expedite. 

Mr. LaweEncm agreed to this, the understanding being that 
things should remain as they were pending the trial. 


His Honovus: Very well. It seems to me a case of Tweedledum ~- 


and Tweedledee. At the trial I will decide who is-to have the 
rattle. 


‘German Enterprise in Italy.—A company has just 
been formed at Milan under the title of the Societé Anonima Forza, 
with a share capital of £100,000, in which German firms. are 
interested, for the establishment of electricity works. The board 
of directors includes the names of Theodor v. Guilleaume, Max vy. 
Guilleaume, Walther von Rath, Lonis Hagen, Arthur aaate Karl 
Steven and Prof, Bernhard Salomon. 
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HEAT TRANSMISSION AND FUEL 
ECONOMY. 


By P. J. PRINGLE. 


Ir is undoubtedly a fact that the problems surrounding the 
subject of heat transmission in boilers are to-day in many 
quarters but little understood, and the importance of them 
with regard to boiler efficiency is seldom appreciated. 

The majority of up-to-date electricity supply stations do 
realise that the presence of scale greatly reduces boiler 
efficiency, and have met this difficulty by the installation of 
water-softening plant. 

I think it will be readily conceded that the treatment of 
feed water inside the boilers, either chemically or mechanic- 
ally, for the purpose of throwing down the solids, is but a 
makeshift compared with the treating of the water in a 
separate water-softening plant. 

In the ExgctricaL Review for October 22nd, 1909, a 
leading article deals with the subject of heat transmission, 
and refers to the valuable paper recently read by Prof. 
W. E. Dalby dealing with this matter. His paper should 
greatly assist in the better understanding of the problems 
surrounding the question of boiler efficiency. 

The question of efficient heat transmission, where it has 
received serious consideration, has generally been viewed 
from the water side of the boiler. ; 

Some of the figures given in the paper are startling, and 
should force the still large proportion of boiler usera who do 
not make any serious attempt to keep scale out of their 


boilers, to review their position. In the undertaking with | 


which I am associated, the feed water has‘a hardness vary- 
ing from 24° to 28, and four years ago a Harris-Anderson 
water softening plant of 4,000 gals. per hour capacity was 
installed. This plant reduces the hardness to an average of 
6° to 8°, at a cost of 2°19d. 1,000 gals. 

There is no doubt that the reduced cost of boiler mainten- 
ance, together with the fuel economies effected, owing to the 
improved heat transmission, has allowed the expenditure on 
the softening plant to be wiped off after the first three or 


four years. In my town, I believe that our plant is the only | 


one in operation, although the hardness of Burton water is 
notorious, ranging anything from 24° to 40°. - This alone 
shows there is very much to be done in this direction, and 
I have no doubt that similar conditions exist elsewhere. 
From a series of experiments we have been making, I am 
of the strong opinion that the question of efficient heat trane- 
mission has an aspect just as important and- possibly more 


so, on the fire or flue side of the boiler as on the water 
side, and some particulars as -to what we have done in this 
direction will no doubt be of interest to other undertakings. 

I will first describe how we were led up to the importance 
of the subject just named. A Krell CO, recorder was 
installed two years ago, and regular tests of the flue tempera- 
tures instituted. The percentage of CO, on first installing 
the recorder was found to average in the main flue about 4 per 
cent., the minimum at times being as low as 2—3 per cent. 
and the maximum never exceeding 5 per cent. By careful 
attention to air leakages, thickness of fire, adjustment 
of draught and more intelligent stoking, we improved 
gradually until. the average percentage of CO, in the 
main flue increased to 8 per cent. with a minimum of 
4 per cent. and a maximum of 10 percent. In the boiler 
flues the results when first installing the CO,. recorder 
averaged 6 per cent.; they now average 11 per cent. 

Undoubtedly some useful savings in fuel were effected, 
but I was still far from satisfied with the boiler-house 
efficiency. Every other direction which could lead to 
better efficiency was then reviewed. In overhauling a boiler. 
it is the general custom to do little more than hard brush: 
down the farnace or water tubes, and the shell of the boiler: 
in contact with the furnace and flues. This only frees any 
serious collection of soot or soft carbonised deposit. My 
chief assistant, Mr. Thomas Hall, who has shown great, 
interest in all the experiments we have made, then suggested 
that the usual cleaning down of the tubes and outside shell, 
of our Lancashire boilers should be carried much further 
than we had been in the habit of doing. Our boiler plant 
consists of three 26 ft. x 8 ft. and three 26 ft. x 8 ft. 6 in. 
Lancashire boilers, the maximum number under steam 
being five. 

On February 27th, 1909, one boiler was dealt with in the 
following manner. The whole surface of the fire side of the 
tubes, and that portion of the shell in contact with the side 
and middle flues, was scraped down with hard steel scrapers 
so as to get to the metal surface. We found that the deposit 
on the tubes was of a hard ashy nature varying in thickness 
from yz in. to din., and that the deposit, as it got towards 
the cooler parts of the flue, became of a more tough and 
pitchy nature, and that this deposit also varied in depth 
from yin. to din. These deposits do not include the 
flocculent, sooty deposits, which bring up the thickness to 
as much as 3 in. in some parts. 

The fuel we burn is, generally speaking, of a low 
grade. Three varieties are in use, of varying price and 
calorific value, the lowest averaging 7,700 B.TH.U., and the 
highest 11,500 B.tH.v. Ido not know that there is any- 
thing special about these fuels to make the deposit excep- 


SCHEDULE. 

‘ | | Units sold. Cost of fuel in £. | 

Month. | economical 

1908, | 1909. 1908 1909 1908 1909 1908. 

d. 

January... .. .. 5 | 198,949 140,056 | 153 | 1397 | ‘394 | ‘378 298 5 Ya ie 
Februaty* ... .. 4 106,680 109,936 | 149 | 993 | 174-7 
March ... 4 100,914 | 100,881 153 183 | “349 1711 1467 119 
April? ... 5 «111,895 114277 | 156 120 | “44 292 205°4 13992 451 
May... 87,078 84,807 | 159 140 465 | “324 169'0 358 
June 4 104094 100,186 142 1195. ‘381 | ‘974 1651 |- 1145 287 
July 5 152,908 | 147,270 125 115 | 2207 162 6 313 
August ... 4 139085 118686 112 105 | ‘316 |. 255 183 5 1259 | 933° 
‘September 5-178 861 178,266 119 975 | 229'8 171°2 48°2 
October. ... 3, 111655 . 118868 114 955 ‘324 | 238 1509 1169 173 

Totals (8 months) and) 968,141 | 192 | | | 1,406 10903 

Noes. 


* February 27th.—First boiler scraped and in service. 
+ Second boiler scraped and put into service at the 
beginning of first week; third boiler by the beginning of 
third 


week, 
+ Fourth boiler scraped and put into service at the 
beginning of second week. 
Since April 1st, 1909, reductions in price of coal were’ 
obtained ; the difference between columns and A.” 


minus “B” represents the amounts due to these “ 

@ pro ons of the e8 0! vary 
deal, and this accounts for some of the: 
variations in figures shown from month to month, For 
the first four months of 1908, January to April, the fuel 
costs were slightly increased,-dué to a condenser being 
shut down, 
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tional, and I have no doubt that the ecale conditions on the 


- fire side of boilers follow on- these lines in the majority 


of cases. 

The scraping of the tubes and shell of one boiler had a 
most marked effect upon the fuel consumption. We then 
proceeded at once to treat all the working boilers in a similar 
manner, and the figures in the schedule on the previous 


page indicate the results that were obtained. 


The January and February figures are given, these being 
previous to the scraping process, so that the marked effect 
of the same can be readily seen. 

In viewing the lb. of fuel per unit sold, and the cost of 
fuel in pence per unit, the following facts should be taken 
into consideration :— 

The average calorific value of the fuel consumed in 
1908 from March onwards was 10,200 B.TH.U., and 1909, 
9,980 B.TH.U. The price of fuel is a low one, and for the 
former period averaged 5s. 14d. per ton, and for the latter 
4s, 6d. The generating station is some 14 years old, and 
much of the plant is not of a very efficient nature. The 
supply is high-tension-alternating for lighting and power, 
so that there are the average stand-by losses inherent in 
such a system. 

The traction supply is at 500 volts without the use of a 
battery, and the load factor a low one—20 per cent. These 
conditions, it will be seen, do not tend to low fuel costs. 
All the engines with the exception of one, which is only 
used occasionally, have the advantage of running condensing. 

As indicated above, the average cost of fuel for the 1908 
figures was 5s. 14d. per ton, and in 1909 4s. 6d. per ton. 
The same three classes of fuel were used for both periods, 
but in April, 1909, lower quotations were obtained for these. 
If during the 1909 figures we had worked under the same 
boiler conditions as in 1908, we should have burnt the same 
relative proportions of each grade of fuel, and these reduc- 
tions would have brought the average price down to 4s. 7}d. 
per ton, or a reduction of 6d. We found, however, after 
the scraping process, that the improvement in the boiler 
efficiency permitted a rearrangement of the three grades of 
fuel in use, so that a larger proportion of the cheaper grade 
fuels could be burnt with satisfactory results. Therefore, 
the difference in the price per ton between the 1909 and the 
1908 figures, viz., 74d., less the 6d. referred to above, can 
quite fairly be directly credited to the scraping process. 

The figures for lb. of fuel per unit sold show in them- 
selves a very marked reduction since the scraping process : 
the sgving averaged 13°6 per cent. As a lower-grade fuel 


was used in 1909, the percentage saving is obviously still . 


greater than this. Under the station conditions mentioned 
above, and with the low grade of fuel in use, the figures 
obtained during the last few months, of 10 Ib. of fuel per unit 
sold, are of a distinctly satisfactory nature. The load factor of 
supply will be about 20 per cent. for the year. 

The effect of the scraping process on the four boilers, 

which has only been in use for 74 months of the 8 months 
shown, can be summarised as follows :— = 
- Allowance must be made for fewer units sold in 1909. 
These represent 23,351, and a fair fuel price for these 
additional units would be -2d., representing £19°5. 
_ The net saving in fuel is therefore the £251°4 shown in 
the schedule, less £19°5—that is, £231-9, or 15°5 per cent. ; 
and the Ib. of fuel per unit sold have been reduced from 
18°2 to 11°4, or 13°6 per cent., notwithstanding that the 
average calorific value was reduced from 10,200 to 9,980 
B.TH.U. The amount of fuel saved was nearly 900 tons. 

The cost of the boiler-scraping process is but a small item, 
and amounts to 15s. per boiler. We do this at periods of 
two months, which means after six to seven weeks’ service. 
The saving due to the reduced tonnage of fuel unloaded and 
handled and the disposal of ashes nearly balances the cost 
of scraping. : 
~ At the end of each service period the hard deposit is less 
than half what it was before the scraping process was first 

ut into operation. On the hotter parts of the tubes there 
is very little deposit. In the cooler parts of the flue there 
is still a good deal of the flocculent, sooty deposit. 

There is no doubt that if means could be taken to regu- 
larly clean the surfaces, in a similar manner to that in use 
with economisers, it would result in an important increase 
in boiler efficiency. 


Tests on the flue temperatures show that the conditions 
have been improved in a very marked manner by the 
scraping process. The main-flue temperatures previous to 
entering the economiser have been reduced about 70°, and 
the temperatures on the other side of the economiser about 
50°. The temperature of the gases going to the stack 
averages 370° F. The temperature of the feed-water on 
entering the economisers averages 100° F., and on leaving 
265° F. 

I anticipate that our fuel costs per unit, including 
unloading and disposal of ashes, will, on our present year’s 
returns, be reduced to about ‘28d. per unit. In most under- 
takings the boiler house will be found to offer the best field 
for the introduction of economies, and I hope that these few 
notes giving the results of our experience will induce still 
further investigations. 

The above experiments have been carried out with 
Lancashire boilers ; it would be interesting to know to what 
extent a similar treatment would improve the efficiency of 
boilers of the water-tube and other types. 


BUSINESS NOTES. 


“Simplex” Meter Department.— Messrs. Simplex 
Conpurts, Ltp., have iseued a catalogue, in a striking cover, of their 
electricity meters, ammeters and voltmeters, which, we understand, 
are now being submitted to the Board of Trade for approval while 


Fria, 1.—" Smrerex” Tzst 


they are used by some of the largest electricity supply departments 
throughout the country. The meter department, which the firm 
established some months ago at 116, Charing Cross Road, W.C., has 
been rapidly and satisfactorily developed. In it they have laid 


Fia. 2.—Converter Poant at Murer 


down an extensive plant for carrying out complete tests on all 
types. of electricity meters and for the calibrating thereof. 
Every meter is tested before being sent out, in addition 


~ to being calibrated at the works. A special set of converting 


machinery is jnstalled for changing the ordinary supply to give any 
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phase displacement and frequency and all voltages up to 600. Con- 
siderable stocks of the most used types of meters are carried. Fig. 1 
shows a view of the test benches; fig. 2 represents the set installed 
inthe machine room, The list of meters gives full particulars of 
accuracy curves for each type, with dimensions, weight, and full 
diagrams for connecting. Ia the case of alternatiag type meters, 
separate diagrams are giver for siagle, two and three-phase currents. 
Considerable data are also included on the testing for accuracy of 
Simplex meters. These data are compiled for when tests are con- 
ducted in the laboratory and also in situ; for the latter, however, a 
convenient form of check meter can also be supplied, if desired, 
suitable for continuous, alternating and polyphase meters. The 
catalogue is neatly arranged, and prices are clearly set out. 


Rubber.—The progress of this trade throughout the 
year is traced by Mussre. 8. Fiaais & Co. in their annual review. 
The price was very much stiffened during 1909. Last January good 
sheet could be obtained for 5s. 3d. By October it had reached 
93. 14d., and closed, after fresh supplies, at 7s. 3d. to 7s, 5d. The 
higher prices of the autumn are attributed to motor-car orders, as 
well as activity of the “‘ bear” speculators, who then found them- 
selves obliged to cover. : 

Messrs. Figgis note an improyement in quality, and urge the 
desirability of “ standardising ” the various grades of rubber. The 
estates might ship three qualities—No. 1, pale; No. 2, light brown 
and grey; No 3, dark and brown—and note the advantage held by 
“smoked ” sheet during the rush. 

The worid’s supply is given as 69,000 tons for 1909, against 
65,000 tons in 1908, and 69,000 in 1937. The consumption is 
estimated at about 68,000 tons, which does not seem a large margin. 
Ot yielding plantations, Malaysia appears to be next in importance 
to Brazil, then Ceylon, Dutch East Indies, India and Burmah (a 
long drop), Borneo, New Guinea and the West Coast of Africa. 

Trade has been good in England and France, middling in 
Germany and Russia, and unprecedentedly large in America. 


The Bradford Electrical Engineering Co., Ltd. 
(in Liquidation).—Mr. J. Herbert Haley, incorporated accountant, 
of Braaford, writes as follows, under date January 8th :— 

“ My attention has been drawn to a letter written by Mr. O. J. 
Cassé, and published in your issue of the 31st ult., containing grave 
misrepresentations which may seriously affect my position, and it is, 
therefore, my duty to contradict the same, and to ask you to be 
good enough to place the following facts before your readers :— 

“1. Your report of what took place at the statutory meeting of 
cr2ditors is substantially correct. 

“2. Mr. Charles John Cassé and Mr. Harry Herbert Oassé were 
the vendors to the company, and are described in the contract of 
sale aud purchase to the company as having traded together in 
co partnership under the style or firm of the Bradford Electrical 
Eugineering Co. Moreover, on the outside of their shop window 
the name appeared as C. J. Cassé & Son; a picture of this I have 
in my possession. 

“3. According to a prospectus issued (copy of which I have), 
they originally asked £1,200 for their business, including an item 
of £700 for goodwill. They ultimately agreed to accept £566 7s. 7d. 
for it, and to take £450 of the purchase money in ordinary shares 
and £116 7s. 7d. in cash, the item of goodwill being eliminated. 
Seeing that the investigation of the accounts had not been made 
by me, they agreed in the contract with the company to guarantee 
the debts and credits to be as stated in their accountants’ balance- 
sheet, and the amount of £341 referred to as owing by the vendors 
arises by reason of such guarantee having been given. I was not 
appointed to investigate the accountants’ balance-sheet and 
accounts, as Mr. Catsé well knows, and I received my instructions 
from their solicitor, who confirms this in the enclosed letter (see 
nextcolumn). The whole object of the guarantee was to protect any 
variation that could arise in the figures. The shareholders who have 
lost their money also fully understood the accounts had not been 
examined by me, and have exonerated me from any blame. 

“4 The books of the old firm were badly kept, and at December 
31st, 1907, two months after the incorporation of the company, a 
fresh stock-taking was made, and I prepared the accounts in detail, 
with the result that the vendors, under their contract, were liable 
to repay the sum of £341. This item was made up as follows :— 


Liabilities to June 30th, 1907 iis .. £510 6 5 
Amount stated in balance-sheet at that date 22118 6 


Liabilities understated ... wt : £288 7 11 
Nine private liabilities of the vendors paid 

between July 30th, 1907, and October 28th, 

1907... age 34 9.0 
Cash unexplained at December 31st, 1907 ... 9.3.4 
Book debts adjustment account on ata 913 0 

£341 12 3 


“Mr. Cassé was thereupon given every opportunity to examine 
and explain the discrepancy in the figures, as correspondence shows, 
and a special report was made by me to the shareholders. Prior to 
the holding of the statut.ry meeting, Mr. Caseé wrote me the 
following letter, the original of which is fastened in the.company’s 


minute book :— 
January 30th, 1908, 
‘To Mr. J. Herbert Haley, 


‘ Dear Sir,—I have been much exercised about the incorrectness 


of the balance-sheet drawn up for me by a firm of Bra?ford 


accountants, upon’ whose expert skill I have relied. Iam extremely - 


sorry that I am unable to return the eum in cash, as practically my 
all was invested in my business. After considering the matter 


from every standpoint as to how I can put myself right with my ~ 


fellow directors and shareholders, as nearly as my means will allow 
me, I offer to sell at the earliest opportunity £200 shares and place 
the proceeds to the credit of the company, holding the remaining 
£141 shares as a loan from the shareholders at the rate of 5 per 
cent. per annum interest. Or I would be willing to hold the shares 
allotted to me and guarantee to all’the present shareholders a 
dividend of not less than 10 per cent. per annum on shares now held 
by them. I am sure I could do this if I get the loyal support of my 
fellow directors and shareholders generally. 

‘TI leave it to you to put this matter of my proposal before the 
shareholders, and trust that’ one of them will meet with their 


approval.—I am, yours truly, ‘ (Signed) C. J. Cassu.’ 
jigne J. UAGSE. 


“ This letter was put before the shareholders at the statutory 
meeting of the company held on January 30th, 1908, and the 
sapport Mr. Cassé asked for was given, and the following was the 
resolution passed :— 

“ That in respect to the sum of £341 12s. 3d. due by the vendors, 
this sum be loaned to them at the rate of 5 per cent. per annum, 
Messrs. Cassé to sign a promissory note for the amount payable on 
demand, and deposit with the auditor (on behalf of the company) 
shares in the company for £350, as security for the amount ; Mesars. 
Cassé are to be at liberty at any time to redeem the loan, or any - 
portion thereof, in the meantime ali dividends on these shares to 
be taken by the company in reduction of the said loan. 

“Both the Messrs. Caseé were present at the meeting, and the 
company’s solicitor (who was also their solicitor) was instructed to 
prepare a contract incorporating the terms. This was done, Messrs. 
Cassé admitting the £341, as having been examined and found 
correct by them, and this contract is filed at Somerset House. 

“5, Iam sorry a slight inaccuracy occurred in my statement, as 
to the profits, as I have been desirous, throughout this matter, to 
- fair and just to all parties. The profit and loss accounts are as 
follows :— 


June 30th, 1908.—Profit after pro- 

viding preliminary expenses ... £183 O 2 
June 30th, 1909.—Loss... pre Fx £88 13 3 
Sept. 30th, 1909.—Loss (3 months) ... 281 7 8 


“The loss shown in the last account caused me to think there 
was a mistake in the stock, with a result that an independent valuer 
was calied in who valued the same on the basis of a going concern 
at £316 13s, 4d., and who stated the previous stock was over- 
valued. Messrs. Cassé had. signed the following certificate in 
reference to their September 30th, 1909, stocktaking :— 

‘“** We hereby certify that the stock-in-trade has been taken and 
valued by us at the above date; that the amounts of such stock are 
correctly stated as follows:—Stock-in-trade, £694 3s.; work in 
progress, £51; total, £745 33.; and that the same has veen taken 
at cost or market value, whichever was the lower at the date 


named, 
‘Dated October 7th, 1909, 


“6, As regards the statement of Messrs, Oassé, it is false to say 
that the two directors resigned their position on November 18th 
last. I have never said thie, and I have been incorrectly reported. 
The dates of the resignations are:—C. J. Cassé, October 15th, 
1909; H. H. Cassé, November 4th, 1909; and the termination of 
their services dates from October 31st, 1909. 

“7, My salary with the company, £63 per annum. I acted at 
the special desire of the shareholders, being appointed at the 
annual meeting to keep the books with a view to saving a clerk's 
salary, and that is why the fee was. fixed at the figure named. It 
has not paid me at theamount., Seeing that Mr. OC. J. Cassé moved, 
and Mr. H. H. Cassé seconded, my appointment at the last meeting, 
I fail to see what objact they have in referring to this matter in 
their letter. 

“T am sorry to ask for so much of your space, but under the 
circumstances I feel sure you will grant it, and thankiog you in 
anticipation, I am, 
“ J, Herpert Harsy, Incorporated Accountant.” 


Re Tue Braprorp ExzorricaL Co., 
36, Sunbridge Road, Bradford, 
January 6th, 1910. 

Dear Sir,—Referring to my interview with you this morning, I 
beg to confirm what I then stated, viz., that you were no/ instructed 
to investigate the accounts of the vendors, and that as a previous 
investigation had been made I did not consider it necessary to go 


over the same work again.— Yours faithfully, 
W. I. 


J. Herbert Haley, Esq., Incorporated Accountant, 
Bradford. 


For Sale.—The Oldham Corporation Electricity Com- 
mittee is offering for sale a number of Lancashire boilers, Willans- 
Hall and Willans-Siemens direct-coupled sets, condensing plant, 
pumps, piring, switchboards, &c. Some particulars appear among 
our advertisements to-day. 


Warning to Electrical Traders.—We are given to 
understand that a firm of merchants in the East Central District of 
the City is giving out fairly large orders aud inquiries for certain 
lines of electrical and other material, and is cailing for samples. 
It is recommended that before entering into definite business 
relations with them electrical firms should make close investigations. 
This ig all we can say at the moment, 
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Bankruptcy Emerson Smiru, 
electrical engineer, 271, High Street, Lincoln.—The adjourned 
public examination of this debtor was held last. week at the Sessions 
House; Lincoln. The case had been adjourned for the debtor to 
render a cash account, giving all the receipts and payments for three 
months prior to the realisation being made, and algo to furnish the 
Official Receiver within 14 days with all invoices, receipts and 
carbon copies of all letters or orders received for goods. The 
Official Receiver complained that the debtor had not complied with 
the order, and said it was not until after he had written him on 
January 5th last that the debtor sent in a most unsatisfactory 
account in pencil, very carelessly done, and he had not sent.in the 
invoices at all. After debtor had been asked some questions by the 
Registrar, the Official Receiver applied for an adjournment sine die, 
and said the case was one in which he felt he must report to the 
Board of Trade. The Registrar, however, said he would give the 
debtor one more chance. He would again adjourn the case, debtor 
to comply with the order of the Court within 14 days. 

Witram Lest, electrical engineer, formerly of Putney, now of 
H.M. Prison, Brixton.—The last day for sending proofs for intended 
dividend to Mr. H. W. Figg, the trustee, 1284, Queen Victoria 
Street, E.0., is January 18th. 


Rosert Waker, Road, and 16, Widemarsh Street, 


Hereford, electrical engineer, &c.—The first meeting of creditors 
herein was held last week at 2, Offa Street, Hereford. The state- 
ment of affairs showed liabilities amounting to £200, all due to 


unsecured creditors, and assets £181, leaving a deficiency of £19. — 


The debtor claims that he was solvent at the date of the partner- 
chip, and states that his present position has arisen through compli- 


cations in consequence of entering into a partnership which - 


prevented him from paying his own debts, whilst at the same time 


his partnership and other assets were sufficient. The matter was | 


left with the Official Receiver. 
electrician, 18, Mill Street, Warrington. A 


receiving order was made on January 7th on the debtor's own 


petition. 


Calendars and Catalogues.—Mussrs. ALFRED 
Granam & Co., St. Andrew's Works, Crofton Park, 8.—E.—We have 
received from this firm a desk blotting pad with ueeful diary, 


interleaved with blotting, at the left-hand side. The gilt lettering . 


will keep the firm’s patent ‘‘ Navyphones” and other loud-speaking 
naval telephones well in the mind of the user of this pad 
during 1910. 

Mr. E. C. Amos, 3, Laurence Pountney Hill, London, E.C.— 
Pamphlet relating to the “ Winterthur” Diesel engines as made 
by the Swiss Locomotive and Machine Works, Winterthur. Copies 
of this pamphlet, also of the firm’s gas engine and producer catalogue, 
can be obtained on application. 

Tar Construction Co., Ltp., Dashwood House, 
9, New Broad Street, E.C.—New pamphet (20 pages) containing 
a description, with a number of finely-executed half-tone illustra- 
tions, of the “Simplex” bar coal-cutting machines (Peake and 
Haglish patents). All engineers concerned with the application 
of electricity in collieries would be interested in this publication. 

Messrs. Crassen & Co., G.m.b.H., Barbarossastr. 16, Berlin, 
W. 30.— Fludor” diary for 1910, illustrated with the career of a 
youth to whom Fludor brought dignity and prosperity. Copies 
may be had on application to the firm. 

Messrs. T. Rernoups & Co., Lrp., of High Street, Coventry, 
have issued a picture postcard, quite up to date in interest, showing, 
as: it does, Mr. Asquith and Mr. Balfour seated discussing the 
various good points of the “ Auriga” metal-filament lamps, which 
give “ light on both sides.” ; 

Tur ENGINEERING AND Rivurt Oo., Lrp., :Uskside Iron 
Works, Newport, Mon.—Hanging wall calendar with neat monthly 
tear-off slips. ‘Two small half-tone views show some of their mining 
machinery—a standard type. portable electric haulage, and a high 
lift ram pump, Copies can be obtained on application. 

Musszs. Mavor & Ccutson, Lrp., 47, Broad Street, Mile End, 
Glasgow.—Oalendar for 1910 with large monthly sheets with boldly 
priated dates. A view appears of a pD.c. coal-cutting machine 
mounted and adjusted for undercutting. 

_ & Sons, Lrp., London.—A striking and 
effective wall calendar, the pictures and general design of which 
will keep us all from forgetting—even were we at all likely to doso 
—the great ability and reputation of the firm as manufacturers of 
motor fire apparatus and all fire appliances and escapes. . 

Tur Tupor Co., Lrp., 119, Victoria Street, 8.W.— 
Pamphlet describing the T.A.O0. system of electric train lighting. 
The dynamo used is of the differential compound type, driven from 
the axle, and having a very flat characteristic. An automatic switch 
is provided, and a single battery, to the terminals of which the 
lamps are directly connected. To maintain constant pressure on 
the lamps, they are run in series with special iron-wire resistances,’ 
which absorb the fluctuations of pressure, the variation at the lamps 
being within 4 per cent.; the method involves the use of two 
additional cells, but avoids the use of a mechanical regulator. 
When the cells are fully charged, an “overcharge switch” comes 
into action and prevents furthercharging. The system is in use on 
many foreign railways, and on the North British railway. ~ 

Mr. G. WorsRicH, Oswaldestre House, Norfolk Street, London, 
W.0.—Eight-page pamphlet containing a reprint from a contem- 

of an article describing, and stating the advantages claimed 
for, the Oerlikon variable-speed three-phase motors in the driving 
of textile machinery, Copies may be obtained on application. 

E.M.F., Lrp., 10, Ironmonger Lane, London, E.0.— 
Advance leaflet (R) containing illustrations, and a note df prices, 
of a number of designs of “E.M.F.” luminous and convector 
radiators, 


Messas. Stamens Bros. Dynamo Works, Lrp., Caxton House, 


Westminster.—Typed list (six pages) of lantern slides showing a 
great variety of Siemens manvfactures, ranging from small supplies 
to complete electrical installations. Additions. have been made to 
the list since it was last issued in February, 1909. The slides are 
primarily intended for the use of lecturers, to whom they are 
loaned free of charge by the firm. 

With the compliments of “The Efesca Electrical Works,” we 
have received a wall or table calendar for the current year. A 
block of weekly date slips is in the left-hand bottom corner of a 
card which bears in colour the picture of our old familiar friend, 
now & sure reminder of Efesca lamps. Each day’s date appears in 
the centre of a print of the ‘“Efesca” lamp. Messrs, Faxx, 
Srapeumann & Co., Ltp, of Farringdon Road, will send a copy to 
any electrical contractor or dealer. 

Tur Gavumont Co., Lrp., 5 and 6, Sherwood Street, Piccadilly 
Circus, W.—Pamphlet describing the Gaumont continuous-current 
“ Arconomiser” transformer, and arc lamps and other electrical 
materials for cinematograph and other purposes. 

Gassar Basle.—Pocket diary for 1910. 

Messzs. Hucuss & 7, Arundel Street, London, W.C. 
—Puablication giving particulars of a test by Dr. J. A. Purves, the 
consulting engineer, on, and illustrations of, the ‘' Sterling ” back-fed 
regenerative refuse destructor erected for the Paignton Electric 
Light and Power Co., Ltd. 2 

From the British WxstincHousE Co, we have received a wall 
calendar with monthly slips, by the sides of which are reminders 
of “ Auriga” metal-filament lamps and “ Arcturus” arc lamps. _ An 
interesting picture of the impressionist stamp appears above the 
slips, but we do not think it has any direct application in connec- 
tion with the electrical industry. 

Srmmens Bros, Dynamo Works, Ltp.—Large postal card giving 
a view of their London stores and showroom at 39, Upper Thames 
Street, E.C., and a street map showing how they may be reached. 

Mzsses. & Heap, Lrp., 47, Victoria Street, 
8.W.—Owing to our notice of their playing-card souvenirs last 
week, Messrs. Wellman-Seaver & Head inform us that they “have 
been inundated with a perfect hail of requests for them,” and ask 
us to state that the demand has completeiy exhausted their stock. 

Messgs. Epccumss & Co., Ltp., 87, Victoria Street, 
London, 8.W.—Calendar for 1910, consisting of 12 monthly tear- 
off sheets. On either side of the month’s dates there are given 
original sketches by Mr. John Hassall and views of the firm’s elec- 
trical instrument manufactures. 

Fostmr Arc Lame AND ENGINEERING Co., Ltp., Worple Road, 
Wimbledon.—Leaflet relating to their metal-filament lamps, which 
are entirely British made, as the manufacture is carried out from 
start to finish in their works at Wimbledon. Owing to rapid 
increase of business, the gompany have taken a temporary factory 
while their new works are being built. An output of about two 
millions of metal-filament lamps per annum is anticipated. Copies 
of the list will be sent to any interested reader. 

Mzssrzs. Lupw. & Co., Lrp., Farringdon Road, E.C.— 
Pamphlet G, which we have received from this firm, deals eepeci- 
ally with “ Loewe” automatics, comprising pin and stud and screw 
machines, also with the firm’s turret lathes for repetition or other 
work of larger size which does not lend itself to automatic pro- 
duction. The pin and stud machine is made in six sizes, and the 
screw machine in five sizes, and both types of machine can be 
provided with an automatic screw-making attachment. The useful- 
ness of this class of tool is well known ; diagrams showing the great 
variety and quantity of work turned out by. the different models 
are included in the pamphlet. 

Co, North Woolwich.—New Bulletin (No. 
4,002), 28 pages, just issued, is a “preliminary list” of Western 
Electric telephone instruments, bell circuit telephone installations, 
central battery telephones, automatic intercommunication tele- 
phones (new metal-key type), automatic replacement type, magneto 
telephones, portable telephones, and a variety of accessories. 

Brusa ENGInnERING Co., Ltp., Loughborough.— 
A ‘small pocket folder giving prices of ‘ Metallum” lamps for 
voltages from 100 to 135 and 200 to 250 and for candle-powers rang- 

m 16 to 100. The makers represent theirs as “the final 
improvement” in metal-filament lamps. 

J. P. Hatt & Co, Lrp., Blackriding Ironworks, 
Werneth, Oldham.—New and revised price list of totally enclosed 
D.A. type reversing crane motors. In the course of 16 pages it 
gives descriptive and general specification, with tabulated horse- 
powers, speeds, weights, and prices, of motors for 110, 220, 440 and 
500-volt windings. Ventilated enclosed motors and electrically- 
operated magnetic brakes are also particularised. A good deal of 
new information appears. The firm will be pleased to send a copy 
of the catalogue to any firm interested in electric drives where the 
load is intermittent and the duty severe, such as on capstans, 
winches, punching, drilling and boring machites, rolls, sawe, 
planers, &c. 

Messss. Jens Onten-Bovine & Co., 94, Union Court, Old Broad 
Street, London, E.C.—EHight-page pampblet relating to the flexible 
insulating couplings of the Zodel-Voith patent and B.B. type, which 
are made in Eagland. Sizes, weights, code-words and prices are 
given, also a list of a numberof users. A loose list gives details of the 
Reich flexible insulating coupling. 


Italy.—La Societa Anonima Forza is the title of a new 
company, which has just been formed in Milan, under German 


. auspices, with-a capital of £100,000, 


(Continued on page 64.) 
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E.ECTRICAL HAULAGE INSTALLATION at the LOFTUS IRONSTONE MINES. 


A» interesting example of the adoption of electricity for 
houlage purposes is represented in an installation which has 


just recently been put into service at Messrs. Pease and . 


P.rtners’ ironstone mines at Loftus-in-Cleveland. Although 
Messrs. Pease & Partners are large coliiery 
proprietors, the question of the saving in 
foel consumption at the Loftus iron- 


and Durham Electric Power, Ltd., whose sub-station is 
situated at the mine. 

For the endless rope haulage at White Cliffe, the centri- 
fugal pumps, drainage pumps, and the electric drills at the 


stone mines is of prime importance as 
the distance from the South Darham 
coalfield to the. Cleveland ironstone 
area is considerable. 

As will be seen in the plan (fig. 9), 
this mine consists of two drifts running 
into the face of the hillside to the east 
of the valley separating Loftus and 
Carlin How. 

Nothing in the way of electrification 
has yet been attempted at the northern 
drift, as the ironstone is exsily bronght 
to the inbye end of the main haulage 
plane, from which sets of 10 tubs at 
a time are pulled out to the surface 
by a steam-driven hauling engine. 
The other drift, extending in a south- 
easterly direction, is also operated by 
means of a steam hauling engine at 
the surface, and it serves to bring 
stone from three different districts, 
namely, White Cliffe Mine, which is 


|? 


underneath a part of the township of 
Loftus ; Loftus Mine proper, which is 
further to the north ; and also Grinkle 
Mine, some two miles distant. 

The problem to be solved in the adaptation of electricity 
to the underground haulage was £0 to place the hauling 
engines that the lead of the ropes should be as straight as 
possible, and also to arrange so that either engine could 
relieve the otker in the case of breakdown or stoppage from 
any cause. 

It will be seen from fig. 9, that the inbye haulage 
roads meet at the bottom of the drift from the surface, and 


Fic. 1.—300-H.P, Evecrricat HaunaGe Gear, No. 4 Hautace Room. 


face, the lighting at the surface and underground, and for 
motors of various sizes on the surface, energy is obtained 
from a private generating station, which is equipped 
with three four-cylinder vertical Campbell gas engines. 
Each of these engines is coupled direct to a continuous- 
current generator having an output of 230 Kw., the voltage 
being normally 550. 
A supply of gas is obtained from three suction-type pro- 
ducers, also made and supplied by the 
Campbell Gas Engine Co., and fired with 


Darham coke breez? obtained from 
Messrs. Pease & Partners’ own collieries. 

In the power house is the distributing 
switchboard for the various circuits in 
the mine and on the surface to which 
continuous current is supplied, and in 
another corner is placed the high- 
tension switchboard to which the Cleve- 
land and Darham Power Co.’s cables 
from the transformer station are led. 
On this board is mounted a recording 
wattmeter and the leakage indicators 
in accordance with the Home Office 
regulations. 

Takiog first the use to which the 
high-tension current is put, we follow 
down the drift the three-core cable 
of *15 eq. in. area, which is laid solid 
under the travelling road. 

At the janction marked on the plan, 
the cables are led to a distribution 
board, and from this point smaller 
cables, °075 sq. in. area, are led on to 
the No. 5 haulage room. This haulage 
gear was originally worked by a hori-+ 


Fic. 2.—Daivine Pratrorm, No. 4 Haviacz, sHowina Pome for Water z ntal steam engine, the bed - plate 


that at this point the ropes from the two. haulage gears 
cross, 

Owing to the intermittent nature of the load on these 
haulages, it was decided to take the supply from the Cleveland 


of which still remains, and may be 
seen in the foreground of fig. 5. Subsequently, for more 
than two years, it was driven by a continuous-current 
motor supplied from the gas engine power station, 
and in many respects this proved a satisfactory arrangement. 
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The motor was of Scott & Mountain’s manufacture, of 


250 H.P., running at a normal speed of 375 R.P.M., and 


Fic. 3.—View or tHe Lorrus Mines FRoM THE WEST. 


was regulated by means 
of a metallic controller 
of the tramway type 
with iron grid resist- 
ances, The only diffi- 
culty was due to the 
unavoidably inter- 
mittent nature of the 
load which occasionally 
caused irregular work- 
ing in the power sta- 
tion, and had the 
unfortunate result of 
bringing down the 
voltage over the 
whole system every 
time the gear was 
started up. 


These tanks, one for each phase, are each oil 
filled and fitted with heavy copper circulating pipes, through 


which cooling water is forced by means 
of a centrifugal pump driven from the 
shaft of the motor. The controller 
body is mounted upon heavy cast-iron 
supports, and is raised clear of the 
ground, and so arranged that the oil- 
filled tanks in which the switches operate 
can be readily lowered to provide for 
inspection and renewals. 

The controller is worked by means of 
a hand-wheel fixed at the end of a long 
steel shaft carried up to the operating 
platform. On the pedestal carrying this 
hand-wheel is also fixed the reversing 
switch, which is interlocked with the 
main wheel so that the connections 
cannot be reversed until the wheel is in 
the “off” position. The reversing 
switch itself, which is oil-filled, is placed 
below this pillar under the floor of the 
operating platform. 

Still further back in the archway be- 
hind the motor are water resistance tanks 
to supplement the metallic resistances 


In view of this diffi- 
culty and the steady in- 
crease in number of con- 
stant running machines 
underground and on 
the surface which 
provided sufficient load for the power 
station, it was decided to replace the 
motor by one of the three-phase type 
supplied from the power company’s 
mains. The motor now in use was con- 
structed to deal not only with its normal 
load, but also with the work ordinarily 
done by the No. 4 haulage. It is of 250 
to 300 u.P., running at a speed of 
460 R.P.M., and wound for a pressure of 
2,750 volts and 40 cycles. 

The position of this motor in the 
haulage room driving on to the inter- 
mediate shaft through cotton ropes is 
seen in fig. 5 and behind the motor, in 
a specially constructed archway, is fixed 
the controller, which is a very massive 
apparatus specially designed for this 
work and having several interesting 
features. 

The controller is divided into three 
sections, #.e., one for each phase, each 
with 15 steps, and each step in the 
controller consists of a quick-break 
switch with positive action, and, in 
addition, a spring break arranged so that 
in the event of the spring failing, the 
switch will continue to be effective. 
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Fic. 5.—SHowina Motor, No. 5 Room. 


Each step is connected by insulated cable to resistances 


carried in three galvanised iron tanks situated close to the 


already described. These water tanks are constructed -of 
elm planks, 14 in. thick, and they each have a capacity of 
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approximately 190 gallons; they are used to absorb a 
very large proportion of the energy at starting, so as to 


MEAN ROPE GPEED 9 ™:P.H. 


Fic, 6.—300-H.P. anp Exvectrican GEaR, 
No. 4 Room. 


give a very gradual acceleration when picking up a set of 
tubs. 
These liquid resistances are coupled to the first three 


the water-cooled metallic resistances. A steady speed of 
from 1 to 2 miles per hour can be maintained with the 
liquid resistances in circuit, for purposes of adjusting the 
length of the rope, or for allowing the slack between tubs 
to be taken up gently. 

Behind the switches and tanks is placed a water receiver 
for the cooling of the metallic controller, from which 3 in. 
steel pipes are led to the centrifugal pump previously 
referred to. 

In one corner of the haulage room and within clear sight 
of the operator, is fixed the high-tension switches with 


Fia. 7.—PortaBLe Trunk Pump asp MoToR ON BOGIE aT 
WHITE CLIFFE. 


automatic overload and no voltage trip coils, and also a 
voltmeter and ammeter. 

The work performed by this haulage consists of bringing 
sets of from 30 to 50 tubs at one time over the somewhat 
uneven road from Loftus or Grinkle. In the latter case the 
run is 2,500 yards in length, and occupies from start to finish, 
approximately 10} minutes, giving an average speed of 8} 
miles per hour. 

The motor is fally capable of running the set at a higher 
speed by the substitution of a larger pulley should this at any 
time be found desirable. At the junction of the White 
Cliffe and Loftus roads has been installed the new 300-H.P. 
haulage room, views of which are given in figs. 1 and 2. 

As the main switchboard, controller, resistances, and water 
tanks on this gear are practically the 
same as at No. 5, they do not merit 
farther description, but reference may 
be made to the haulage gear itself, which 
is of exceptionally powerful and massive 
design. 

There are two drums, each 6 ft. 
diameter, on the barrel, and 2 ft. 8 in. 
wide, the shield boards being 8 ft. 
6 in. diameter overall. This gear 
operates the district known as White 
Cliffe, where a very large quantity of 
stone remains to be won, and, io order 
to provide for all likely future require- 
ments, it has been arranged to run 
at the somewhat high speed of 9 
miles per hour, which involves a speed 
on the drum shaft of 40 R.P.M. 

he whole of the drum sides, clutch 
centres, spur wheel, &c., are made in 
halves, and, with the assistance of the 
eye bolts secured in the roof of the 
haulage room, they can be readily 
taken to pieces or moved when re- 


Fig. 8.—Enpiess Rorz Gear, with Datve. quired. Each of the two drums is 


steps of the controller, and are then relieved of further 
work, any regulation beyond this point being carried out by 


fitted with a Hall type friction clotch 
consisting of a very heavy cast-iron centre keyed to the 
main shaft and revolving with it. .*. 
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Outside this centre is an all-round brake strap 6 in. wide 
fitted with elm blocks and operated by means of rods and 


Fic. Haunace Scueme, Mussres. Pease & PaRtNERS’ 


Lortos IrnonstonE Mines. 


Fig. Pompmna Puant in No. 5 Room. 


levers inside the haulage drum and 
connected to a sliding sleeve betwee 
the drams. 

The position of this sleeve is regu- 
lated by means of a hand wheel with 
double shrouded screw, and is arranged 
so that either drum may be put 
into motion or stopped at will. Any 
wear that may take place upon the 
brake blocks or driving centres is readily 
taken up by right and left-hand screws 
at the end of the straps and inside the 
body of the rope drums. 

The driving wheel upon the main 
shaft is of cast-iron, with machine- 
moulded teeth, fully shrouded, and in 
turn it is driven by a forged-steel 
machine-cut pinion, mounted on a 
short intermediate shaft, which also 
carries the large cast-steel machine-cut 
spur-wheel on which the first speed 
reduction is made. Gearing into this. 
wheel is a solid forged machine-cut 
pinion mounted on an extension of the 
motor shaft and carried between two 
independent bearings. 

To this shaft, by means of a_half- 
coupling, is secured the rotor shaft of 
the motor. This machine is capable of giving up to 
450 H.P., and rons at a normal speed of 325 R.P.M., the 


supply pressure being 2,750 volts. Owing to the frequent 
starting and stopping which is required from this machine, 
it is fitted with a wound rotor with very 
massive slip rings, which are fixed 
outside the end bearing and are protected 
by means of a sheet-iron cover. The 
slip-rings are of gun-metal, 3 in. wide, 
and are each fitted with three carbon 
brushes carried in box-type brush- 
holders. 

The whole of the gear and the motor 
are mounted on steel framework of 
H section, strengthened under all the 
bearings with cast-iron blocks securely 
bolted in position. Underneath the 
motor is the cast-iron box containing 
liquid starting resistances, this accessory 
having proved advantageous owing to 
the very frequent switching on and off to 
which the motor is subjected, and also 
because it derives its power from such a 
large network of mains throughout the 
Tees-side and Darham County. A similar 
device is also fitted to the motor at No. 5. 

In connection with the direct 
current installation, there are fixed on 
the surface, motors for operating the 
picking belt, tippler and small motor- 
generator for providing the lighting cur- 
rent for arc and incandescent lamps. The 
60-H.P. belt motor is started and stopped by an “ Esco” 
liquid switch under the control of a man placed at the top 
end of the belt, the motor running at 350 R.P.M., and driving 
on to the reduction gear of the picking belt through a heavy 
canvas belt 19 in. wide. 

The inbye cables are led down the same drift as the high- 
tension circuit, and comprise two pairs of single cable, each 
consisting of 37 wires, 13 S.w.G., insulated with vulcanised 
bitumen and braided and compounded overall. These cables 
are led through to the distribution board at White Cliffe, a 
total distance of 1,561 yards, junction boxes being fitted at 
various points en route where branch cables are connected. 

Tappings from these cables are taken off for the lights in 
No. 5 haulage room, No. 4 haulage room and the sidings at 
the junction of the roads from White Cliffe and Loftus 
Mines. 

The continuous-current distribution board consists of a 
heavy cast-iron casing mounted.on brick pillars, and carrying 
heavy double-pole switches mounted on a slate base. The 
circuits on the board are five in number, and provide for the. 


Fig. 11.—5-.P.. Moron Datvine Rock 


centrifugal pomp room adjoining, the endless rope haulage 
some 200 yards further inbye, the drainage pumps placed at 
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various ‘points nearer the face, and the electric drills, which 
are in turn ran from separate circuits leading out of special 
distribution rooms at the side of the travelling road. 


The two centrifugal pumps are of Gwynne’s manufacture, 


and they have been constructed to deliver 600 gallons per 
minute, against a head of 300 ft., and the motors driving 
them are each of 85 H.P. 

The pumps are worked alternately, and deliver the water 
to the surface, and the miné is fortunate in having large 
standage accommodation, which enables the pumps to be 
worked economically under the present strict regalations as 
to hours. Each pump set, one of which is shown in fig. 10, 
is provided with a switch column consisting of a doable-pole 
switch with circuit-breaker and ammeter, the whole being 
ironclad and fireproof. The motors are started by means of 
Esco” liquid switches. 


The endless rope haulage gear operates two roads leading 


inbye to the face and brings the tubs out. to the assembling 
points, where they are picked up by the No. 4 main rope 
haulage. The haulage gear itself consists of two rope wheels, 
each 6 ft. diameter, arranged to run at a speed of 7 R.P.M., 
which gives an approximate speed on the rope of 14 miles 
per hour. These wheels and the clutch centres to which 
they are secured are made in halves, as is also the large spur- 
wheel on the main shaft. 

The clutches for starting and operating the rope wheels 
are of the Hall type, as already described at No. 4 gear, 
but in this instance a separate operating lever and hand- 
wheel is provided for each wheel, so that the two may be run 
simultaneously if desired. All-round strap brakes are pro- 
vided to both wheels. There is a double reduction upon 
the haulage gear itself, this being rendered necessary by the 
very slow speed of the main shaft. A further reduction 
from the motor is effected by means of eight ropes, each 
14 in. diameter. 

The motor is of Scott & Mountain’s standard type, with 
three bearings and independent pulley shaft. It is con- 
structed to develop 100 H.P. continuously, and is intermit- 
tently capable of giving up to 150 H.P., its normal speed 
being 525 revolutions. The motor is started and stopped by 
means of an “ Esco” liquid switch, which is clearly seen in 
the view (fig. 8). 

The drainage pumps, which are of the ram type, deliver 
their water to the sump, which supplies the two centrifugals 
already referred to. These drainage pumps, one of which is 
shown in position in fig. 7, are of the portable type with 
direct-geared motors, and are of two sizes, one suitable for 
50 gallons per minute, and the other for 90 gallons. 


As will be seen from the illustrations, the switchgear for - 


-the motors is also mounted on the pump framework, so 
that the whole set is readily removed as circumstance 
requires. 

At the face of the mine, useful work is done by a large 
number of electric drills, which, on account of the hard 
nature of this Cleveland ironstone, are of very massive design. 
The drills are each capable of boring 30 holes of 14 in. diameter 
and 3 ft. to 4 ft. long in one hour, and carry a separate supply 
of trailing cable on a special drum fitted with sliding contacts, 
the starting switch and regulator being also fitted on the drill 
carriage (fig.11), 

The whole ‘of this installation was “designed by Ernest 


Scott & Mountain, Ltd., of the Close Works, Gateshead-on- ~ 


Tyne, and carried out by them, under the general direction 
of Mr. W. Moore, the manager, and Messrs. T. Scott and 
W. Robson, the mechanical and electrical engineers respec- 
tively at’ the Loftus Mines. : 


Gateshead.—At a meeting of the T.C. on the 5th inst., — 
the Town Improvement Committee reported the receipt of aletter 
from the Gateshead and District Tramways Co., containing a pro- 


posal that the fares on the Wrekenton branch should in futere be 
divided into farthing stages, with a minimum of 1d. The only 
inerease of fare would be that passenger travelling from 
Wellington Street to Sheriff Hill would be charged 14d., instead of 
1d, asat present. The.Committee recommended the Council to 
approve of the company’s proposal, subject to its termination, at. 


any time hereafter, by either company or corporation on the expira- ~ 


tion of one month’s notice. Tae town’ clerk ‘pointed out that the + 
company had no power to increase the chargé of 1d; made on work- 


SUCTION GAS PRODUCER PLANT. 


A CONSIDERABLE amount of controversy, not always. of- 
the wisest sort, has from time to time been raised as 
to the suitability of suction and pressure gas plant for power. 
purposes. It is not altogether clear that any definite or 
usefal results were obtained by these discussions, although 
they undoubtedly added interest to life at the time. Perhaps 
the chief defect which they had was that rather too mach 
attention was given to theory and not quite enough to the 
actual details of producer practice. Without sufficient data 
to argue upon, it is impossible, in any case, to come to a 
definite decision, and for this reason a few points with 
regard to producer plant practice may be of interest, even 
if unaccompanied by any theoretical deductions, to those 
who closely followed these discussions. : 
Although producer plants are quite capable of doing good 
and usefal work, there is no doubt that: they have their little 
troubles in just the same way as any other power 
plant, and on some occasions these defects bring in their 
train a certain amount of inconvenience. For example, 


_ in one suction-gas plant, .the failure of the vaporiser 


prodaced a very big rise in temperature of the furnace, which 
resulted in the melting of the fire bars and the formation of 
big clinkers. In a short time the furnace became completely 
choked, and the plant had to be shut down. When the 
vaporiser came to be examined, the defect was trivial, and 
was very quickly put right, and the plant was able to resume 
work. It is, however, useful to remember that there appears 
to exist a need, even at the present time, for a vaporiser for 
such plants, more thoroughly reliable at all times than some 
of the devices which are at present on the market. 

Another trouble which has given the producer plant a 
worse reputation than it deserves, is due to faulty operation 
in the following way :—Too much steam may, in the first 
place, be allowed to mix with the air before admission to the 
producer. _ The temperature inside the producer drops in 
consequence, with. the result that a higher proportion of OO, . 
is‘present than is nécessary. This; of course, causes: the 
calorific value of the gas to fall, and the engine, therefore, 
develops less power than it should. Considerable trouble 
may be caused in this way owing to the neglect of a very 

One of the indictments which have been brought — 
gas producers is that in pressure types, at any rate, there.is 
a pS danger of poisonous gases being forced through the. 
producer into the air surrounding it, and there is no doubt 
that more than one attendant on such plant has suffered 


through being gassed in this way. Even in pressure plants, 


however, liability to such trouble could be very largely 
overcome by the very simple precaution of interting a water 
seal between the producer itself, and the gas holder which 
regulates the pressure. The working pressure should. not 
exceed 4 to 5 Ib. per sq. in., and the control of a moderate 
pressure such as this is quite a simple matter. © j 
- It may fairly be argued that a good many of the troubles 
which have attended the operation of electric supply plants, . 
both large and small, driven by producer plant, have.been , 
due in a considerably greater degree to lack of foresight as 
to working conditions in the lay-out of the plant than 
to any inherent defect of the prodycer itself. In a producer 


-plant of considerable magnitude, it was arranged that 


as the engines were too large to be started by hand, they 
should be operated by means of compressed air until they 
had attained normal speed and firing. The compressed-air 
tank was filled by means of a motor-driven air compressor, 
the motor of which was supplied from the main electric 
supply from the dynamo. Under ordinary conditions this 
arrangement was calculated to work quite well, but upon 
one occasion the filling of the air tank before shutting down 
the main engine was omitted, with the result that when the 
next run was required there was no means of restarting the 
engine. The amount of trouble that was experienced in this _ 
connection brought consideration to. bear upon the problem 
of what would occur, should by any chance a leak occur* 
either in the air tank or in the system of pressure piping, over” 
a long-continued period of rest, with the result that in order . 
to cope with emergencies 1of this sort, a small epgine with an 
independent: gas supply wag’ installed ‘to work the air 
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pressor. This is an instance of trouble which undoubtedly 
interfered with the normal working of the supply of 
electricity, but which could not be attributed to any defect 
in the producer itself. E 


A cognate instance can be mentioned involving the 


question whether the motors used fos the fans, tar 
scrubbers, and gas-cleaning plant, and for any avxiliary 
apparatus, should be operated from the main electricity 
supply. Where there are several separate and distinct pro- 
ducers and gas-driven units comprised in the plant, there 
is not such a very great danger of a total breakdown as 
would be the case if the whole of the supply depended upon 
one main unit, but it is a serious point for consideration in 
plants of this description whether it is not advisable either 
to drive such auxiliary plant directly from separate steam 
eogines or an entirely independent gas plant, or alternatively 
to have a small gas plant installed, in order to run a 
separate electrical system for the purpose of station supply, 
which would include not only the auxiliary motors, but also 
the station lighting, and, where alternating current was used, 
the field excitation of the generators. , 


BUSINESS NOTES. 


(Continued from page 58.) 


Book Notices.—TZhe Practical FElectrician’s Pockel- 
Book and Diary, 1910. Edited by H. T. Crewe. London: 8. 
Rentell & Co. Price 1s.—The regularity with which this little 
book appears at this season shows that familiarity with it does not 
breed contempt on the part of those who u:e it ; the repeated trials 


. to which we have subjected its contents justify their approbation, 


and the variety of the matters touched upon, in a lucid and in- 
teresting manner, tempts one to prolong unduly the examination 
of its pages.- The diary is the least interesting section, though 
this, like the text, has been revised and brought up to date, as 
usual, Amongst the new features are the Siemens OS. wiring 
system, auto-transformers and instructions to chargemen. 

The Electrical Engineer’s Diary, 1910.—Messss. 8. Davis aNnD 
Co, 30 and 31, St. Swithin’s Lane, EC., have sent us a copy of 
this diary, identical with that which we noticed last week under the 
heading, ‘“‘ Accumulator Industries, Ltd.” Messrs. Davis & Co. are 
the publishers and proprietors of the diary, which is published 
at 2s. 6d., and readers who desire copies should apply to them 
direct. The contents of this usefal production were reviewed in 
the note above mentioned, under ‘‘ Calendars and Catalogues.” 

In the Model Engineer and Electrician for January 6th there 
commences an article by Mr. A. W. Marshall describing the con- 
struction of a 500-watt dynamo, specially designed for the purpose 
of lighting with metallic-filament lamps at 25 volts, A coloured 
plate is given, showing the details to scale, and the design is in- 
tended for the use of the amateur equipped with a fair outfit of 
too 


Is. 

“The Linear Resistance between Parallel Conducting Cylinders 
in a Medium of Uniform Conductivity.” By A. E. Kennelly. 
(Reprint from Proceedings, American Philosophical Society, Vol, 
XLVIII, 1909.) 

“The Equivalent Circuits of Composite Lines in the Steady 
State.” By A. E. Kennelly. (Proceedings of the American 
Academy of Arts and Sciences, Vol. XLV, No. 3.) 

“A Contribution to the Statistics of International Electrical 
Engineering Symbology.” By A. E. Kennelly. (Reprinted from 
the Electrical World, August 12th, 19.9.) 

The Jowrnal of the Réntgen Society, which has hitherto appeared 
bi-monthly during the working session of the Society only, will in 
future appear quarterly, commencing with the current month. 

“Physical Society Proceedings.” Vol. XXI, Part VI. London: 
Taylor & Francis. 1909. 

“Blectrical Engineer’s Pocket-Book, 1910.” ‘ Mechanical 
Engineer’s Pocket-Book, 1910.” Edited by W. H. Fowler. Man- 
chester: Scientific Publishing Co. Prices, cloth, 1s. €d. net; 
leather, 2s. 6d. 

“Bulletin of the Massachusetts Institute of Technology ”; 
Catalogue, December, 1909. Masrachusetts: The Institute. 

“ Patents” (British and Foreign). By A. A. Thornton. London: 
C. Jones, Ltd. 1910. Price 21s. net. 


Trade Announcements.— Mr. Artuur P. Hasiam, 
M.1.E.E., has commenced business and opened an office at Suffolk 
House, Laurence Pountney Hill, Cannon Street, E C., where he is 
prepared to act as representative for two or three manufacturers of 
electrical or engineering specialities. We have known Mr. Haslam 


for many years, and. are sure that his experience and other quali- . 
fications will fit him for‘efficiently representing some manufacturers . ~ 


who are on the look-out for a. London representative. oes 
Mzsszs. J. H. Taytor & Oo.; electrical engineers, have opened - 

new showrooms in Macaulay Street, Huddersfield. aes 
An -Australian exchange says that ‘“‘ Mesers Bradford, elec- 


trical engineer, and G. W. Gilbert, directors of the Woods-Gilbert . 


Rail Planer Co , were passengers for London by the R.M.8. Otranto, 
It is their intention to bring this local invention before railway 
and tramway companies.” 

Messes. T. Harnpinc, Cxurton & Co., of Atlas Works, Leeds, 
have appointed Mr. B. T D.le, of 62 Clayton Street, Ne vcastle- 
on-Tyne, as agent for the sale of their alternating-current motors 
in the counties of Northumberland, Durham, Cumberland, West- 
moreland and the Cleveland districts of Yorkshire. Mr. Dale has 
had a wide experience in electrical engineering, and was for several 
years with the Newcastle-on-Tyne Electric Supply Co., Ltd. He 
will be prepared to advise intending customers upon all matters 
connected with electric driving. 

Mussrs. Lrp., have found it necessary to 
remove their London office to more commodious premises, and all 
communications for this office should be addressed to 49, Queen 
Victoria Street, E.0. The telegraphic address and telephone 
numbers remain as before. 


Fancy Dress Ball.—The first annual Fancy Dress 
Ball of the Robertson and Osram Social and Athletic Olubs, was 
held on Saturday, January 8th, when there were 400 present, 
Among those present were Messrs. C. Wilson, E. G. Sheppard, 9. 
Beaven and Hill. The prizes were presented by Mra, O. Wilson. 
The following is the Prize List :— 


GENTLEMEN : 
I.—Mr. J. Minson ee As Isaacstein Levy 
_The man who thrives 
on Free Trade,’ 
Il.—Mr. Cartis .. ae Golliwog. 
III.—Mr. Harris .. George III period, 
1V.—Mr. Bergh .. Johnnie Walker, 
Lapigs: 
I.—Miss Simmonds Fare conductor, 
II.—Miss Kimpton Tariff reform. 
ItI.—Miss Witiiams .. es ie Suffcagette. 
IV.—Miss Bigby .. Winter. 
V.—Miss Bergh .. re Jester. 


Dissolutions and Liqaidations—Jonn 
4ND Sons, electrical engineere, Huddersfield.—Messrs. Isaacs and 
Herbert Mitchell have dissolved partnership. Debts, &c., will be 
attended to by Mr. Herbert Mitchell, who will continue the business 
under the old style. 

Daten & Harpacre, automobile and electrical engineers, &c., 
Bridge Road, Stockton-on-Tees.—Messrs. J. W. Dalkin, F. D. 
Hardacre, and F. Hardacre have dissolved partnership. The 
Messrs. Hardacre will attend to debts and will continue the busi- 
ness as Hardacre Bros. 

Fizsia & FRoHWwsIN, dealers in electrical accessories, &c., 93, 
Aldersgate Street, London, E.C.—Messrs. Isidor Frohwein and 
Alfred Lange have ditsolved partnership. Mr. Lange will attend 
to debts, &c. 

Evans & Luoyp, electrical engineers, 188, Inverness Place, 
Cardiff.—Messrs, J. M. Evans and J. O. B. Lloyd have dissolved 
partnership. 

SyLvERLYTE Lamp Co., Ltp.—This company is 
winding up voluntarily, with Mr. Arthur Riding, 15-16, Cockspur 
Street, S.W., as liquidator. A meeting of creditors is to bs held 
at 72, Goschen Buildings, Henrietta Street, Covent Garden, W.C., 
on January 19th. 

Easton & ANDERSON, LTD.—A meeting is to be held at 25, 
Victoria Street, 8.W., on February 15th to hear an account of the 
winding-up from the liquidator, Mr. W. EB. Davies (under the 
reconstruction scheme commenced December 18th, 1593. 


LIGHTING and POWER NOTES. 


Accrington.—The T.C. and the Church U.D.C. have 
approved of agreements for the transfer to the former body of the 
Church E.L. order. 


Australia.—The Hawthorn Council is negotiating with 
the Melbourne Electric Supply Oo. in regard to an electricity 
supply. The Boulder (W.A.) municipal authority has decided 


“to raise £8,000 for extensions of its power and lighting plant, 


including the installation of suction-gas plant. The South Bris- 
bane Council has intimated its intention of applying for an order to 
enable it to supply electricity in its area, but this power will 
probably be exercised through a private company. 


‘Bath.—It was reported at a meeting of the T.C. on 


January 5th that the electric light mains would be extended to ~ 


Weston as soon as the extension order is passed. Tne T.O. has 
applied to the B. of T, for a prov. order to extend the area of supply 
from .the -city boundary to a. distance of three miles from the 
Guildhall. 


‘Brandon (Co. Durham).—The R.D.C. has decided to 
adopt electricity for pumping water at High Brandon, and for 


- lighting the hospital. The pumping plant will be supplied 
by. Messrs. Strakers & Love, the price of energy to be 34d. per unit, 


with 6d. per 1,000 gallons for pumping. 
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Continental Notes.—Huncary.—The Hungarian State 
coal-mines at Petrozseny and Brdnik are to be provided witha modern 
lant, and a contract has been placed with Messrs. Ganz & Co., of 
Buda-Pesth, for the establishment of an electric generating plant 
of 2,000 uP. for lighting and power purposes in and about the 
mines. 

An eruption of natural gas has orcurred in the district of 
Kiseirmis, Co. Koloz, Transylvania. The right to the use of the 
gas has been bought by the Government, and it is proposed to erect 
large electrical works on the spot. 

Guruany.—A company is in course of formation at Oehringen, 
Wartemburg, with the object of establishing a large electric 
generating station in the Kocher Valley, between Ohrnberg and 
Moglingeu. No less than 31 local authorities are reported to have 
signified their willingness to take a supply of energy from the new 
undertaking. 

Norway.—The Malangs Falls on the Maalselv river have been 
purchased by a company with the object of providing electric 


lighting and power to the new iron ore fields at Ramfjordnaes. - 


The purchasers of the falls are said to be a Norwegian-American 
company. 

Croydon.—At the B.C. meeting on Monday the matter 
of sinking a well at the generating station, with a view to obtaining 
water at less cost than by the present arrangement of purchasing 
it from the public supply, was under discussion. Water is known 
to exist at a depth of 300 {t., ‘and the estimated cost of the work 
would be £1,150, a net yearly saving of £325 being possible. On 
the representation of the Water Committee, however, the matter 
was deferred for a joint conference. 


Dawlish.—The U.D.C. has decided not to object to the 
transfer of the E.L. order to the newly-formed Electric Supply Co. 


Gillingham (Kent).—The T.C. has been asked to 
submit a special rate for a supply for heating the Naval Hospital. 


Grimsby.—Twelve months’ notice has been received by 
the town clerk of the intention of the Grimsby Dock Co. to ter- 
minate the agreement under which it receives an electrical supply. 
Cables are to be laid at an estimated cost of £330 for mains and 
£80 for a small balancer to supply Mr. Bascomb’s farm at Scartho, 
he haviog agreed to take current for lighting and heating and to 
wire 14 cottages. 


Hazelgrove and Bramall.—The Stockport T.C. has 
applied to the U.D C. for permission to supply energy to consumers 
in the area of the Council, a number of applications having been 
received. 

India.—In connection with the Tata Iron and Steel Oo.’s 
plant at Kalimate, a large power plant has been installed by the 
Lahmeyer Electrical Co., this including three turbo-blowers, three 
turbo-generators, two transformers, two motor-generatora, a 150-Kw. 
p.c. set, two air compressors and a switchboard. The turbo- 
generators are three-phase Lahmeyer machines of 1,250 xva. out- 
put each at 3,000 n.p.m.—the turbines being of the well-known 
Zoelly type and built by Escher, Wyss & Co.—and are supplied 
with steam from Babcock & Wilcox boilers. Complete surface 
condensing plant is provided. The two transformers are each of 
625-Kva. capacity of the three-phase oil immersed type with a 
ratio of 3,000/440 volts, 50 cycles, and the two motor-generator 
sets each consist of a 750 H.P. synchronous motor driving a 500-xw. 
250-volt shunt-wound dynamo. Apart from the blowing engines 
for the blast farnaces the machinery is practically 9ll electrically- 
driven, and the works are also lighted electrically. The pumping 
plant consists of a dozen pumps, with one exception of the rotary 


type. 

Inverkeithing (Fife).—At a meeting of the T.0. a 
proposal to consider the cost of a generating plant for the electric 
lighting of the burgh was defeated by 9 votesto 2. Mr. Balfour, of 
the Dunfermline and District Tramway Co., was present, and 
explained the details of the proposed tramway to Rosyth and the 
burgh of Inverkeithing. The Council agreed to give consent to 
the prov. order, but to retain the power to object to details. 


Electric Supply Com- 
mittee has agreed to adopt a tariff for power of 1d. per unit on the 
restricted hour system, the consumer’s supply to be cut off by 
means of a time switch before and after peak-load times in the 
winter months. It has been intimated to the Committee that at 
the forthcoming quinquennial revision of assessments there is every 
possibility that the undertaking’s assessment will be largely in- 
creased, and an expert valuer is to be engaged to advise the Council 
at a fee of 50 guineas. 

Sr. Panoras.—The electrical engineer reports that the new elec- 
tricity Regulations with regard to factories and workshops came 
into force at the beginning of the year. There are 32 Regulations 
which apply to the Oouncil’s generating stations, as well as to 
factories where electricity is adopted as a motive power. The 
electrical engineer expressed the opinion that they were unneces- 
sarily stringent, but, at the same time, reported that so far as he 
could ascertain the Council’s generating stations and sub-stations 
complied therewith. 


Luton.—The T.C. has received from the L.G.B. 
sanction to loans of £4,073 for a 500-Kw. generating set complete, 
and additional buildings; £6,600 for mains; and £900 for 
services. With regard to the application for a loan of £2,046 for 
a boiler, economiser, &c., the L.G.B.. has deferred consideration 
until tenders for the plant have been obtained. 


The T.0. has decided to apply to the B. of T. for a further 
extension of two years from August 11th, 1910, for completing the 
unfinished portions of the tramways in the borough. 


Macclesfield —By the casting vote of the chairman, the 
Gas Committee of the T.C has recommended that the B.L. Order 
be retained. Although the B. of T. on December 16th deferred for 
a month only the question of revoking the order, the Council on 
January 5th decided to defer until the February meeting the con- 
sideration of the recommendation. 


Reading.—The T.C. has decided to petition against the 
Reading and District Electric Supply Bill. 


Rhyl.—The U.D.C. was on Tuesday informed that the 
L.G.B. had sanctioned a loan of £3,000 and a supplementary loan 
of £1,000 for purposes of extension of the electricity undertaking, 
The extensions involve the sale of an engine valued at £1,250 in 
the assets of the concern, andthe L.G B. agreed under the particular 
circumstances to. consent to the £1,250 being borrowed for three 
years on an undertaking that the proceeds of the sale are devoted 
to its repayment. 


St. Helens.—The T.C. has decided to give tradesmen 
using arc lamps the option of a charge of £1 per annum for the 
hite of a lamp, and 3d. per unit for energy ; an inclusive charge of 
£4 4s, per lamp per annum, energy to be supplied from dusk to 
closing time, or an inclusive charge of £3 16s, per annum for lamps 
owned by users, with a discount of 5 per cent. to persons using six 
or more lamps. 

Experiments are to be carried out with 100 and 200 c.P. tungsten 
lamps for street lighting. 

Electricity is to be supplied to a new church being erected at 
Haydock, subject to the consent of the new St. Helens and District 
Tramways Oo., the Lancashire Electric Power Co., and the Haydock 
U.D.C. being obtained. The supply will be given from the tram- 
way feeder. 


Sutton Coldfield.—The T.C. has applied for a loan of 
£3,500 for extending the electric supply to Wylde Green. To 
meet the annual repayment of £225 in respect of capital charges, 
the net revenue at the outset is estimated at £180. 


Torquay.—The scheme for extending electrical mains to 
Chelston at an estimated cost of £1,335 is to enlarged so as to 
include three other roads at an additional cost of £755; aleo the 
price of electricity for heating is to be reduced to 1d. per unit. 


U.S.A.—A recent issue of the Journal of Electricity (San 
Francisco) contains a view of a Westinghouse 22,500-a.P. turbo- 
alternator set, which will shortly be installed by the San Francisco 
City Electric Co. Three 5,000 xw. turbine units aze now in use, 
and — the large unit installed a capacity of 30,000 xw. will be 
available. 


West Ham.—With reference to the proposed arrange- 
ment for supplying the Port of London Authority with current in 
a portion of the Royal Albert Docks, outside West Ham, the Hast 
Ham Council bas consented to West Ham giving the supply subject 
to the payment of £20 annually for the concession. This has 
provisionally been accepted, and the Woolwich Council has been 
asked to receive a deputation to discuss the possibility of arriving 
at an arrangement in the matter and so obviating an appeal to 
the B. of T. 


Whitwood (Yorks.).—The U.D.C., after considering 
the E.G. question, has decided to invite Mr. Marsden, engineer to 
the Honley U.DC., to make an inspection of the proposed lighting 
area, and to advise the Council on an amended scheme submitted 
by the Yorkshire Electric Distribution Co. 


Wimbledon.—The T.C. has decided to accept the 
1,000-xw. turbo-alternator recently installed by Messrs. J. Howden 
and Oo., Ltd. The actual steam consumptions were slightly in 
excess of the guarantees, but as they were very low, the engineer 
recommended that the set be finally accepted. The electrical 
engineer reported that the total attendance at the electrical 
exhibition recently held at the Baths was 24,489; that the actual 
cost of the exhibition was £186 16s., a3 against the estimate of 
£160, and that as a result of the exhibition, inquiries and applica- 
tions were being daily received as to the terms upon which current 
could be supplied. It was decided that, from April 1st next, the 
charge for energy supplied for power, cooking and heating be 1d. 
per unif. 

Winchester.—A special committee of the T.C. has 
recommended that the Council should give immediate notice to the 
electric supply company to purchase the undertaking, and to.re quest 
the company not to incur further capital expenditure witnout 
obtaining the consent of the Council. A special meeting of the 
Corporation is to be convened to consider the recommendation. 


Worcester.—The T.C. has decided to reduce the price of 
electricity for heating and cooking to 1d. per unit, with inclusive 
charges for apparatus. 

A showroom is being fitted up for the exhibition of electrical 
appliances. The contractors of the city protested against the 
Council entering upon municipal trading, but-at a meeting of the 
Council on January 5th it was stated that there was no intention 
to trade. Goods would only be exhibited, and any sales would 


have to be effected through tradesmen. 
Worksop.—The U.D.C. bas applied to the L.G.B. 


for a loan of £1,500 for B.L. purposes. 
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“TRAMWAY and RAILWAY NOTES. 


Aberdeen.—At the monthly meeting of the Town 
Council, the Electricity Committee reported on the question of the 
supply of electrical energy to the Suburban Tramways Co. An 
opinion of counsel was obtained as to the method of enforcing the 
award of the arbiter, and the Committee decided to remit the whole 
matter to the Council for authority to give effect to the advice of 
counsel that alternative grounds of action as indicated in their 
opinion be included in the summons. Dr. Westland, couvener of 
the Committee, said another letter had been received from the 
Suburban Tramways Co., which to some extent receded from the 
position taken up in the previous letters, and which possibly opened 
up the matter to further procedure. It was agreed by the Council 
that the letter mentioned be referred to the Electricity Committee 


for further consideration and report, and that in the meantime 


consideration of the Committee’s report be deferred. 
Accrington.—The T.C. has decided to purchase a motor 


tower wagon at a cost of about £600. A bonus of 1s. per week is 


to be paid to the driver on each section of tramways whose weekly | 


record shows the lowest consumption of current, 


Australia.—The’ first. six months’ working of the 
Adelaide Manicipal Tramways Trust shows a total revenue 
amounting to £72,669, including £33,863 in respect of electrical 
lines, and £37,752 for the horse lines. Six routes (254 miles of 
track) had been converted to electrical working, but had been in 
use on the average only 134 weeks. The expenditure amountei in 


the case of the electric lines to £23,577, and horse lines £39,616, _ 


leaving a balance of £9,476 to be carried to net revenue account. 


Black Country.—A’ correspondent writes that “ fair 
fares” are not finding favour in the district. It is contended that 
not.only are the fares, as they work out; much higher than formerly, 
but that they are very inconvenient, and create confusion. The 


Brierley Hill U.D.C. has represented to the tramway company that 


it is anxious that the existing stages should be retained, but 
that it is inclined to approve the “fair fare system,” so 
far as it relates to distances over or across the existing 
stages. An interview has taken place between representatives 
of the Council and Mr. Lycett and Mr. Crump, of the tramway 
company, and at its conclusion Mr. Lycett promised to carefully 
reconsider certain suggestions made and report thereon to the 
Courcil in due course. The new system was discussed by the 
Darlaston Council last week, and Mr. C. Foster moved a resolution 
protesting against the tramway company increasing the fares 
in the district. The company called it, said Mr. Foster; “ fair 
fares,” but it was unfair to the men going backwards and forwards 
to work, and people travelling to and from the town. He added 
that it was a shame that the Council had no power to deal with the 
matter. Mr. Hemming seconded the resolution, which was carried 
unanimously. 


Bolton.—At a meeting of the T.C. held on January 5th, 
the question of adopting halfpenny fares on the Corporation tram- 
ways was under discussion, but it was decided by a large majority 
not to make any alteration in the present rates. 


Continental Notes.—Francz.—A new section of the 
Metropolitan Railway in Paris-is on the point of being opened for 
traffic, which will afford a means of communication right through 


the city from the north to the south. This is the so-called No. 4° 
line from the Porte Clignancourt to the Porte d'Orléans, although © 


a portion of the section from the former station to the Chatelet has 
been in operation for some time past. The remainder of the 
section to the Porte d’Orléans included work necessitating the 
construction of two tunnels under the Seine. It will now be 
possible to accomplish the journey from north to south in about 
40 minutes. The lines Nos. 7 and 8 are to be completed by the 
summer of 1911, and this will complete the first scheme of the 
Metropolitan Railway network. . 

Spatn.—La Société des Tramways Electriques de la Galicie has 
taken over the concession for the construction and working of an 
electric tramway between Vigo and Bayona (province of 
Pontreveda). 

Roussta.—The Nicolaieff T.C. has decided .to borrow about 
£1,000,000 for various municipal enterprises, including the purchase 
and electrification of existing tramways (£211,000) and extension 
of the municipal electrical plant (£21,000). 

Swirzertanp.—Concessions have been granted for the construc- 
tion and working of electric railways from (1) Waldenbourg to 
Balsthal, with {a branch line ; (2) Herzogenbuchsee to Kirchberg, 
with a branch line; (3) Bienne to Meinisberg; also for an 


electric tramway from Georgette to Port de Pally.—Board of . 


Trade Journal. 
A concession’ has just been granted in respect of a projected 
narrow-gauge electric railway between Siders and Zermatt. 


‘Japan.—aA new electric railway has recently been com-— 


pleted between Shinagawa and .Akabane,.a distance of 20 miles. 


The necessary electrical energy is being supplied by the Tokio 


Railway Oo, ... 


London.—In connection with the suburban électrifica- 


tion question, ‘the Pall Mall Gazeite says that although definite 


schemes have not yet been accepted, or,indeéd, formulated, the- 


boards of several of-the companies have ‘had the eubject under-die- 
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and the statement, made some time ago, as to the coming 
extensions of its suburban electrification, has been coincident 


with careful inquiry by other big companies serving the London’ 
suburbs. . Ia two or three cases—and notably the South-Eastern and 


Chatham and Dover — the directors are wide awake to the 


— necessities of the case, and early developments may be somewhat 


confidently looked for, It is suggested that the latter company 
would tackle its Victoria—Brixton—Luigate Hill section first. 

In order to facilitate the working of the L.C.C. Moorgate Street 
—Finsbury Park tramways, certain widenings and the formation of 
& new street are to be undertaken in Hoxton, at a cost of £113 020, 


towards which the County Council has agreed to contribute 
£96,533, the balance being paid by the Shoreditch B.C. which will 


carry out the work. 


Oldham.—The Tramway Committee has had under con- 
sideration the extension to the borough boundary of the Moorside 
route, The estimated cost of the work is £10,890, and prices are 
to be obtained from contractors. 


St. Helens.—A question was asked upon the minutes of 
the Highways Committee, at a meeting of the Council on Thursday, 
as to what was the nature of the differences between the new St. 
Helens and District Tramways Co, and the Corporation, which it 


was stated were now pending between the parties and for the’ 


settlement of which, arbitrators had been appointed. Alderman 
Bishop (chairman of the Committee) replied that one of the ques- 
tions referred to arbitration related to the relaying of the track 
between Portico and Prescot, the company having alleged that the 
Committee took too long to carry out the work, and it had made a 
claim in respect of consequent. loss of traffic. The company also 
claimed for alleged damage to cars caused by the condition of the 
track on the Haydock route, which, owing to subsidences caused 
by mining operations, had got out of repair. The Council had no 
choice in the matter, the company having elected to go to arbitra- 
tion under the terms of the tramway lease. 


South Shields.—At a meeting of the T.C. on the 5th 
inst., it was recommended by the Parliamentary Committee that 
the town clerk be instructed to dissent on behalf of the Corporation 
to the Bill which the North and South Shields Electric Railway 
Co. had deposited in Parliament for the purpose of reviving the 
scheme for the construction of a tube railway under the River Tyne. 
Alderman W. L: Robertson objected to the recommendation, and 
said it would be a sprag in the wheel of getting any better 
travelling facilities between the two Shields. Alderman Rennold- 
son said that surely the Corporation had had a bitter experience in 
the past with respect to their land in Mile End Road, which the 
promoters would require for their terminus. The Corporation had 


\ been tied hand and foot in regard to the land, and they had lost 


as much in interest as the land was worth. The town clerk 
explained that the action intended to be taken was purely a matter 
of form. The report was adopted. 


U.8.4.—In. connection with the Chicago railway deal, 
mentioned in our last issue, it appears that the share holding in four 
railway companies passes to local capitalists, and it is considered 
that this will facilitate any scheme for consolidation of the 
surface lines, Tais consolidation would be the initial step towards* 
the formation of a public utility company with a capitalisation of 
400 million dollars. The railways above mentioned operate 410 


miles of single track and carry some 320 millions of passengers per 


annum, 


West Ham.—The tramway manager reports that through 
running with Walthamstow between Stratford and Chingford 
Mount, vid Leyton, has been carried out each week-end since 
September last with satisfactory results. He, therefore; recom- 
mended that a regular service should be run for at least 12 months. 
The Committee has-agreed to this, 


TELEGRAPH and TELEPHONE NOTES. 


Cable Concession.—The Telegraph Age states that the 
concession of the Anglo-American Telegraph Co. in Prince Edward 
Island expired this year, and it is said that its renewal in favour 
of that company is doubtful. The company under this con- 
cession ‘were granted a subsidy of $5,000 per annum by the 
Dominion, and $1,800 by the Island. 


‘Cable Repaired.—Paramaribo-Cayenne, January 4th, 
1910, 


- Pacific Cable.—The Pacific Cable Board, we are pleased : 
te note, is apparently determined’ to compete for traffic on business * 
lines, as. permission has just been accorded to issue a special tele-" 


gram~form for use at Postal Telegraph offices, similar to those 
printed by the Atlantic Telegraph companies. We have often 
maintained in our columns that more energetic steps should be taken 
to secure to a British and Colonial Government undertaking the 
traffic to which if is legitimately entitled, and if proper progress 


on thesé lines is’ made, less will be heard of so-called “deficits,” . ” 
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Sudan.—The telegraph line between Niamey, . Zinder, 
Lake Chad, and Goure, a distance of 930 km., has just been 
completed. 


Teiephoning Letters.—The Post Office authorities have 
made arrangements whereby letters posted in the provinces on 
Saturday evening, with a special superscription, may be telephoned 
to subscribers in the London area the’ firat thing on Sunday morn- 
ing. A special fee of 34, per 30 words is charged for the accommo- 
dation. 


Turkish Telephone Concession.—The Financial News 
reports that a French ‘company, jointly with the Hast European 
Cable Co., has lodged a ‘protest in the Ottoman Chamber against 
the grant of the Constantinople telephone concession to the com- 
bined French, English and American Syndicate. The French 
company asks for the contract to be cancelled, und has requested 
the intervention of the French Ambassador at Constantinople. It 
also announces its intention, if it does not obtain satisfaction, of 


bringing an action for 2,000,000 fr. damages. 


Uruguay.—The Government intends to vote 8,000,000 fr. 
for the purpose of establishing its own telephone system, which 
will work in competition with the systems owned by two private 
nodertakings. 


World’s Telegraphs.—The Bureau International de 
l'Union Télézraphique has just issued a new nomenclature of the 
telegraph offices of the world. The cost is 5 fr., including postage. 
The new map showing the telegraph cables and lines of the world 
has also come to hand. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


» Acton,—January 18th. Electrical supplies for the U.D.C. 
for one year. See “ Official Notices” January 7th. 


2nd. Electrically- 
driven pump for the City Council. See ‘Official Notices” 
December 10th. x 

MELBOURNE.—Seven sections of branching multiple magneto 
switchboard for the P.M.G. See ‘' Official Notices ” January 7th. 

Wireless telegraph installation (a) in or near Sydney, N.8.W., 
and ()) in or near Fremantle, Western Australia. See ‘ Official 
Notices” January 7th. 

SypnnyY.—Two junction-line eections of common-battery switch- 
board for the P.M.G. See “ Official Notices” December 24th. 

Sours Avustaatia.—Telegraph and telephone material for the 
P.M.G. See “ Official Notices ” December 24th. 


Belfast —January 31st. Two water-tube boilers, super- 


heaters, mechanical stokers, economisers, pipework, &., for the 
Tramways and Electricity Department; See ‘Official Notices” 
January 7th, : 


Belgium.—January 31st. The municipal authorities of 
Waremme are inviting tenders for the concession for the electric 
lighting of the town.. 

February 18th.—Tenders to Hotel de Ville, Ostend, for the supply 
and erection of eight el:ctrically-operated travelling cranes at the 
port of Ostend. .Fall particulars of the contract. can be obtained 
from M. Gevaert, Ingenieur-en-Chef, Directeur des Services d'Etudes 
de des Applications de]’Electricité, 38, Rue de Louvain, 

russels, 

_ February 26th.—Tenders will be received at the Hétel de Ville, 
Bree, province of Limbourg, for the establishment of a central elec- 
trical station in connection with the provision of electric light to 
the town. Plan and conditions at Héiel de Ville, Bree. 


Birminghsm.—February 1st. Stores for the Tramways 
Department. See “ Official Notices ” December 31st. 


Bristol.—January 31st. Electriclighting of the passenger 
station at the Royal Edward Do-:k, Avonmouth, for the Council’s 
Dock Committee. See Official Notices” to-day. 


Cheltenham.—January 29th. E.L. fittings for a year, 
for the T.0. J. 8. Pickering, Borough Surveyor. 


Eccles.—January 15th. 150-Kw. steam engine and 
D.c. dynamo for the Corporation electricity undertaking. See 
“ Official Notices” December 24th. 


~Halifax.—February 7th. Stores and materials for the 


Corporation Tramways and Electricity Departments. Bee “ Official 


Notices” to-day. 


Launceston (Tas.).—February 7th and March 21st. 
(2) About 1,100 tons of steel tram-rails and fastenings; (4) rail 
bonds and accessories. Regarding (a) apply to Messrs. J. Terry and 
Co,, 7, Great Winchester Street, London, H.C. ; regarding (}) apply 
ows Clerk, Town Hall, Launceston, Deposit one guinea ‘in 


London, — Stepney. — January 24th. _ Boilers and 
accessories ; turbo-generator accessories ; converting plant ; switch- 
gear, &c., for the B O. Electricity Supply Committee. See “ Official 
Notices ” January’7th. 

February 4th.—The Institution of Electrical Engineers is inviting 


tenders for a complete system of electrically-opesated clocks for its. 


new premises, Sze “ Official Notices ” to-day. : 
Isuincron.—January 27th. Electrical and engineer’s stores, &c., 
‘for one year for the Council. See “ Official Notices” to-day. 


Manchester.—January 18th. Steel tramway poles for 
the Tramways Committee. Mr. J. M'Elroy, general manager. 
Deposit two guineas. 

Newport (Mon.).—January 24th. Stores for the Elec- 
tricity and Tramway Department. See.‘ Official Notices” to-day. 


Piymouth.—January 25th. Stores for the Corporation 
Electricity and Street Lighting Departments. See . ‘' Official 
Notices” January 7th. « 

Stone (Staffs).—January 19th. E.L. and telephone 
installation at the new Isolation Hospital, Yarnfield, for the Joint 
Hospital Board. W. W. Wynne, Clerk, 21, High Street, Stone. 


Wallsend.—The T.C. on 4th inst., on the recommendation 


of the Fire Brigade Sub-Committee, decided to obtain prices for - 


the installation of an electric system for calling the firemen. 


CLOSED. 
Australia.—An Australian contemporary reports that 


Messrs. Noyes Bros. (Sydney), Ltd., have secured an order for a 
180-xw. Allen-Westinghouse-set for the Abermain Colliery, West 
Maitland, N.8.W. This set is to provide power for pumpiag, an 
for the extra coal cutters now being installed. : 


Birkenhead.—The Education Committee has accepted 
the fender of Messrs. 8. J. Edwards & Son for installing the E,L. 
at the Well Lane and Cathcart Street Schools, at £178 10s. 


Bradford.—The T.C. has accepted the tender of Hadfield’s 
Steel Foundry Co., Ltd., for manganese steel curved rails for track 
renewals, at £1,137 10s. 


Canada.—A Canadian electrical exchange states that the 
Canadian Light and Power Co. has contracted with J. G. White 
and Co., New York, for the construction of a hydro-electric plant 


on the St. Lawrence River, near St. Timothee, Que. The plant - 


will utilise the Beauharnois Canal water, giving an available and 
constant head of 50 ft. The power station will contain three 
7,200-H turbine units coupled to 4,000-xKw. generators, and have 
space for a fourth unit; also two 400-H Pp. exciter units and switch- 
gear. The 27-mile transmission line to Montreal and sub-station 
and distributing system at that. city will also bs incladed in the 
contract, which is estimated to cost about $4,000,000. 

The Toronto Board of Works has awarded the contract for the 
supply.of copper wire for electrical purposes to the Canadian 
General Electric Co., Ltd., at 164, cents per pound. 


Cardiff.— Messrs. A. G. Arnold & Son, of Newport, have 
secured the contract for the electric ‘lighting of Roath Park 
Congregational Church, : 


Chatham.—The T.O. has accepted the tender of Rayfield 
and Jenner, to supply Osram lamps, 28, 35, and 55-watt, 100-volt, 
at £17 2s. per gross. 


Dandee,—The installation of electric light in the Steeple 
Chur¢h will be carried out by J. Mackersie & Co. 


German y.—The Siemens-S :huckert Gesellschaft, of Berlin, 
has secured a contract, for the extension of the central electric 
lighting station at Wreschen (Posen), at an estimated cost of £75,000, 


Hulk—The Corporation has placed an. order with 
Messrs. Siemens Bros. Dynamo Works, Ltd., for 20 33-n.P. tramway 
motors and controllers. The motors are fitted with commutation 
poles, and the controllers are arranged according to the new 
Siemens system described’ in our-issue of September 24th, 1909, in 
which the series-parallel system is combined with control by shunting 
the fields. The order was placed after exhaustive comparative 
tests had been made on this type, against motors ran with the 
ordinary s.-P. control and regenerative motors. 


London.— St. Paxcras-—The following tenders were 
received for.a new switchbard at the King’s Road station :— . 


British Thomson-Houston Co., Ltd... os 16 


e,Heaver& Co... 
Bertram Thomas oc “tee” Se ee 
A, Seage & Co. ., ee oo 


Lynton (Devon),—The tender of the Lynton and 
Lynmouth E.L. Co, has been a:cepted for the installation of the 
electric light at the new Wesleyan Church. . 


West Bromwich.—The T.C. has accepted the.tendet of 
the Electric Construction Co., Ltd., for a booster,. 
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FORTHCOMING EVENTS. 


‘Institution of Civil Engineers.—Tuesday, January 18th. At p.m. Discussion 
on “The Design of Rolling Stock for Smooth-Rail Working on Heavy 
Gradients,” by Mr. F. W. Bach, and paper on “ The Reconstruction of the 
Tyne North Pier,’’ by Mr. I. C. Barling. 

Faraday Society.—Tuesday, January At8p.m. Atthe I.E.E. Papers on 
“The Conditions which Determine the Composition of Electro-deposited 
Alloys. Part Il—Silver-Copper,” by Mr. 8. Field; “ Studies in the Electro- 
deposition of Metals,’’ by Messrs, F, Mollwo Perkin and W. E. Hughes; 
and other papers. 

Institution of Electrical Engineers (Manchester Students’ Section). — Tuesday, 
January 18th. At 7.30 p.m. At the Municipal School of Technology, 
Manchester. Paper on “The High Tension Spark Discharge in Air,” by 
Messrs. P. Kemp and W. A. Stevens. 

Royal Society of Arts.—Wednesday, January 19th. At 8 p.m. Paper on“ The 
Japan-British Exhibition, 1910,’’ by Count H. Mutsu. 
‘{nstitution of Electrical Engineers (Students’ Section).— Wednesday, January 19th. 

At 7.45 p.m. Paper on Collection of Current at High Peripheral Speeds,” 
by Messrs. P. J. Cottle and J. A. Rutherford, . 
Physical Seolety.—Friday, January 2ist. At5p.m. At the Imperial College of 
Science, South Kensington, S.W. Papers on The Polarisation of D:electrics 
in a Steady Field of Force,”’ by Prof. W. M. Thornton; and ‘The Use of 
Mutual Inductometers,” by Mr. A. Campbell. 

Institution of Mechanical Engineers.—Friday, January 2Ist. At8p.m. Paper on 
“Ninth Report to the Al oys Research Committee: on the Properties of 
some Alleys of Copper, Aluminium and Manganese,” by Dr, W, Rosenhain 
and Mr. F. C. A. H. Lantsberry, 

Northampton Institute Engineering Soolety.—Friday, January 2lst. At 5.45 p.m. 
= on “Choice of Prime Movers for Power Stations,” by Mr, i. T. 
Driver, 


THE ELECTRICAL ENGINEERS 
(LONDON DIVISION). : 


Tun following orders are issued :— 
Commanding Officer—Cot. R. E. B, Crompton, C.B, 

Monday, January 17th.—‘A”’ Company. Technical drill, 7 to 9.80 p.m. 

Tuesday, January 18th._—"'B"’ Company. Technical drill, 7 to 9.30 p.m. 

Wednesday, January 19th.—_Gymnasium, 6.80 to 9.80 p.m, 

Thursday, January 20th.—"*C” Company. Technical drill, 7 to 9.80 p.m. 

Friday. January 2lst—‘*D” Company. Technical drill, 7 to 8.30 p.m.; 
infantry drill, 8.40 to 9.45 p.m. 

Saturday, January 22nd.—‘A’’ Company. Week-end run at Coalhouse Fort, 
Parade at Fenchurch Street Station 3.15 p.m. Service dress with putties 
and greatcoat. Toilet requisites to be carried in haversack. 


(Signed) P, Campsett, Capt. R.E, and Adjutant, 
For 0.C. B.E,, L.D, 


NOTES. 


A Fand Opened for Mr. Harry Cox.—The sad case of 
Mr. Harry W. Cox, who has experienced, and is destined to continue 
to suffer for the remainder of his days, such painfal consequences 
from his pioneering work in connection with X-rays, is well known 
to our readers. It will be remembered that a grant of £200 was 
made by the Government, but that is a recognition which is quite 
inadequate under the circumstances, and the matter calls for 

rsonal assistance from very many people who feel admiration 
for those who, in the development of so valuable an aid 
to medical and surgical science, have themselves become seriously 
disabled. Upon the many thouéands of men and women who have 
received actual benefit in their own persons, or in the circle of 
theirfamilies, from the use of X-rays in diagnosing their complaints, 
Mr. Cox, aud other like sufferers, have a very strong claim. We 
hesitate to describe Mr. Oox’s terrible condition—a few words 
will saffice. One finger of the left hand wes amputated, and the 
entire hand is now withered. The right hand and arm have been 
amputated, the latter only three weeks ago. , The face, mouth and 
chin were next attacked, and for four years they have been gradu- 
ally eaten away. There isa massive growth projecting from the 
floor of the mouth. Mr. Cox is 46 years of age, is nursed 
by his wife, and has three sons, of 12, 14 and 16 years of 
age respectively. We are glad to learn that a ‘Cox Fund” has 
been opened by Sir William Treloar, and a first list of 
subscrip'ions appeared in the Daily Telegraph yesterday. The 
ExrctrricaL Review is anxious to bring this fund to the notice of 
its readers, and hopes that there will be a hearty and generous 
response. In this way it should be possible in some small 
degree to ease the very serious burden of disadvantage under which 
the “ victim to science,” as he bas been termed, is placed. Sub- 
scriptions should be sent to the “Cox Fand,” 69, Ludgate Hill, 
E.C., and cheques should be crossed London, City and Midland 
Bank, Ludgate Hill. 


Electro-Harmonic Society.—The concert held last 
Friday was decidedly above the average; every item in the first 
half, if we mistake not, was encored, and, judging by the applause, 
those in the second half would have been similarly honoured had 
time permitted. The chair was occupied by Mr. Tennant, who 
makes an exceptionally good chairman ; we regret to say that very 
few of the Committee were present to support him. 


> Inqairy.— The maker of the “ King-o-lite” candle 
lamp is asked for, 
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Southport Explosion. —The inquest on William 
Saunders, who died from burns resulting from an explosion at the 
Southport Corporation Electricity Works in November last, should 
have been held on Wednesday last week. It was stated, however 
that John Hesketh another man who was severely burnt at the 
same time, was still in the infirmary, and could not be present, 
Inspector Clarke said that the healing process had only just com- 
menced, and the doctors said fully two months would elapse before 
the man would be able to attend Court, The inquiry was a3journed 
until March 9th. 

His Honour Judge Thomas, of the Southport Oounty Court, 
on Tuesday dealt with the sum of £221. paid into Court by the 
Southport Corporation with respect to the death of William 
Saunderry, His Honour ordered £50 to be paid in lump to the 
ingore and the balance to be paid in monthly instalments of 


Board of Trade Electrical Standards.—By order in 
Council, published in the London Gazette of January 11th, the elec. 
trical standards set up at the Board of Trade Standardising 
Laboratory, Whitehall, and approved in 1894, are declared to be in 
agreement with the values of the International Electrical Units ag 
defined at the International Conference in October last, within the 
limits of accuracy originally prescribed, namely, for the ohm, 
0 01 per cent.; for the ampere and volt, within 0:1 percent. The 
only modification required is that the temperature of the standard 
ohm is raised from 154° O. to 164° C. As we have previously 
pointed out, the close agreement batween the original standards 
and those adopted by the Conference reflects the ereatest credit 
upon the skill and foresight of the designers of the Board of Trade 
standards, and upon the staff entrusted with their maintenance. 


Electrical Trades Benevolent Institution ; Second 
Aunnual Dinner.—The second festival dinner of this Institution 
will be held on Wednesday, February 23rd next. Dr. Gisbert 
Kapp, President of the Institution of Electrical Engineers, has 
consented to preside. 


Institution and Lecture Notes.—TuHe INstITUTION or 
Civic (StupEnts).—At the students’ meeting on January 
D. 8. Richardson, Stud.Inst.C.H , read a paper on “ Oil 

ael. 

Sooty or Encinzers.—The “ Status Prize,” an annual premium 
for the next four years, will be awarded by the Society for the best 
paper written by any person on the subject of ‘' How to Improve 
the Status of Enzineers and Engineering, with Special Reference 
to Consulting Engineers,” and will consist of books or instruments 
to the value of three guineas, E-says must be received on or before 
May 3lst by the Secretary, 17, Victoria Street, 8.W., from whom 
further particulars may be obtained. 

Izon Steet InstitvTe.—The annual general meeting will 
be held at the Institution of Civil Engineers, Great George Street, 
London, 8.W.,on May 4th and 5th,1910. The annual dinner will 
be held at the Hotel Cecil on May 4th. Candidates for Carnegie 
Research Scholarships must apply before February 28th to the 
offices of the Institute. The autumn meeting will be held at Buxton 
on September 27th, 28th and 29th, 1910. The International Con- 
gress of Mining, Metallurgy, Applied Mechanics, and Practical 
Geology will be held at Diiiseldorf in the last week of June, 1910, 
Members who wish to attend must apply before February 26th to 
the offices of the Institute. Amongst the subjects dealt with at the 
Corgress will be winding and haulage, mine drainage, the utilisa- 
tion of blast-furnace gases, the electrical production of steel, the 
driving of rolling mills with electricity, electric power stations, 
pumping, fans, cranes, conveyors, &c. 


Allowing Credit for Exports to Canada.—A letter 
appeared in Tuesday’s Times from Mr. T. O'Hara, Deputy 
Minister of Trade and Commerce at Ottawa, Canada, in which he 
alludes to the many instances that come bafore him of the utter 
indifference of the exporters from the United Kingdom to Canadian 
trade. He citesa case ‘the most glaring and amazingly stupid” 
ever brought to his notice. It appears that the ‘‘—— Electric Co, 
Ltd., of London,” received an order for sample goods to the value 
of £1 8s. from the Ottawa Electric Co., but they asked for a 
remittance first before shipping the goods, as the Ottawa Co. had not 
made arrangements for payment to be made against bill of lading 
in London. Mr. O’Hara adds:— 

“Thus for a trifling order of £1 83.—and this a sample order—a 
rebuff is administered to one of the most enterprising of the electric 
companies in Canada, and acompany enjoying a high financial re- 
putation. This company is dismissed and curtly told ‘ this is contrary 
to our usual practice,’ 

“T venture to say that there is no electric concern in the whole 
of the United States who would not have promptly shipped the 
goods without even bothering to look up the commercial standing of 
this company for such a trifling order. 

“‘Can it be said that it is such instances as this that have contri- 
buted to the following statement of dutiable imports of electrical 
apparatus into Canada during the last fiscal year ? 

Imported from the United States—$1,937,371 
United Kingdom—$91,092.” 


Metric System.—The Danish Government has decided 
that the metric system shall be employed in Denmark from 
April 1st next in all matters relating to Customs and taxation, in 
accordance with an Act passed in 1907. The system will be 
adopted in commercial transactions in April, 1912. 
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Late Legal.—Tse British Atumrmivum Co., Ltp.— 
The affairs of the British Aluminium Co., Ltd., were again before 
the Court on Wednesday last, when the two adjouraed petitions 
for compulsory orders which had been presented by Dick, Kerr and 
Oo., Ltd., and A. Schonfield & Co., came bafore Mr. Justise Neville 
in the Companies’ Winding-up Court, Mr. Frank Rassell, K.C., 
for the first petitioners, said that he under-tood that a further 
adjourament was dasired, and he had no objection. Mr. Younger, 
K.C., on behalf of the company, said that if was commercially 
solvent, and the petitions had stood over from day to day to give 
an opportunity of maturing a scheme for reconstruction. The 
difficulty, however, of procaring a scheme had been very great 
owing to the great number of interests that hai to be considered. 
A scheme was now on the point of being submitted for approval, 
and it provided for the uasecured creditors be ng paid ia full, 
Under those circumstances he asked that the petitions m gt stand 
over until the first petition day in March next. Mr. Hamilton, 
K.C., said that he represznted creditors for a very large amount, 
and he sapported an adjourfment. Mr. Stewart Smith, for the 
second petitioners, also assented to the matter standing over, and 
his Lordship adjourned both petitions until March 2nd. 

Coprsr Oo., Lrp.—A petition for the winding-up 
of this company, presented by the Romanera Copper Co., Lid., and 
Another, was also before the Court, bat stood over until Tuesday 
next for the purpose of enabling the petitioners to answer the 
evidence filed by the company in opposition. 

Lonpon Exxectrozus Co., Lrp.—Mr. Hart, on a petition of 
T. Langley, for the winding-up of the London Hlectrobus Co., Ltd., 
stated that the petitioner’s debt had been satisfied, and he was 
willing that the petition should be dismissed, without costs, This 
was assented to, and his Lordship dismissed the petition 
accordingly. 

Brvuca’s Patents Co., Ltp.—Mr. D. R. Bruce, an inventor of a 
patent coupling for electric cables, petitioned for the winding-up 
of Bruce’s Patents Co., Ltd., in which he was a shareholder. The 
petitioner's case was that he was indaced to part with his patent 
to the company in exchange for 3,000 fully-paid shares, and a large 
number of shares were allotted to the promoters who were to pro- 
vide the working capital. No working capital was, however, 
found, and the petitioner was desirous of getting a winding-up 
order so as to free his,invention. His Lordship thought the 
p+titioner asa shareholder had made out no case for a winding- 
up, and accordingly dismissed the petition. 


Annual Dianer.—The thirteenth annual dinner of the 
electrical staff of the North Staffordshice Railway Co. was held at 
the North Stafford Hotel, Stoke-on-Trent, on Saturday, January 
8th, Mr, Andrew F. Rock, M.1.E.E., electrical engineer and super- 
intendent, presiding. The vice-chairs were occupied by Me. Colin 
Roberts and Mr. H. A. Lewis, and there were about 60 present. An 
excellent dinner was followed by a capital programme of toasts and 
music. Sympathetic allusion was made by Mr. Rock and others 
to the late Mr. James Heath, a genial figure at all previous 
gatherings, 


Appointments Vacant.—Chief clerk and accountant 
for Croydon electricity works (£180 rising to £230) ; clerk and 
collector for Bridlington Electricity Committee (£99); working 
foreman engineer (mechanical and electrical) for Middlesex County 
Asylum, Napsbury, near St, Albans (£130 + house, coals, &c.). See 
our advertisements to-day, 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ExxcraicaL Review posted as to their movements, 


Central Station Officials,—Worcester T.C. has 
appointed Mz. Fox, of the electricity staff, as canvasser at 30s. per 
week, and a commission of 24 per cent. up to £250 for new 
consumers, and 5 per cent, beyond that amount. 

Mr. Urrteman having resigned his position in the Sales 
Department of West Ham undertaking, Mz. T. O. Witton (formerly 
canvasser) has been appointed to fill the vacancy at £2 10s. per 
week and commission. 

The marriage of Mr. E. Poots, assistant borough electrical 
engineer of Durban (Durban correspondent of the ELmorgioan 
Revinw), to Miss.Olive Maud Royal, took place on December 9th 
at the Congregational Church, Beira, Durban, in the presence of a 
large number of friends. The bridgroom was the recipient of a 
canteen of cutlery from the staff of the Electrical Department with 
whom he had been associated for the past 10 years. 

Mr. D. M. MacLzop, who has held the post of chief mains 
engineer to the Clyde Valley Electrical Power Co. for several 
years, has been appointed resident engineer of the company. 


Tramway Officials.—Last week the staff and employ ds 
of the Sunderland District Electric Tramways, Ltd., presented 
the resident manager and engineer, Mr. G. Stzatron, with a roll- 
top desk anda Sheraton bureau on the occasion of his approaching 


marriage. 


General.—We regret to read in a Birmingham paper that . 


Mr. Goren Conaty, consulting electrical engineer, of Colmore 
Bow, formerly general manager of the Birmingham and Midland 


Tramways, is lying seriously ill with double pneumonia. In conse- 
quence he was unable to give evidence on behalf of the Hands- 
worth Council at the Greater Birmingham inquiry last week. 


Obituary.—Sir W. Lioyp regret to record 
the death, at the age of 64 years, of Sir W. Lloyd Wise, the well- 
known Patent Law authority, and founder of the Institute of 
Patent Agents, 

Mp. Junius WaLLace.—We regret to learn of the death of Mr. 
Julius Wallach, senior managing director of the firm of Wallach 
Bros., Ltd., who bas been in failing health for some time past. The 
business of the firm wilt continue to be conducted as hitherto, 


CITY NOTES. 


European Electro-Chemical Companies.—The Usines 
Electrochimiques de Hafslund, of Geneva, which are principally 
engaged in tue production of carbide of calcium and ferro-silicon 
at the works at Hafslund, Norway, report an increase in the turn- 
over in 1908-9, although prices had to be reduced in consequence of 
the general situation of trade. After meeting working expenses 
and appropriating £11,100 for depreciation, the company realised 
net profits of £18,300, which have allowed of the payment of a 
dividend of 10 per cent. on the share capital of £90,000, being the 
same rate as in the preceding year. On the other hand, the Car- 
bidwerk Lechbruck, of Augsburg, which has a share capital of 
£55,000, has been unable to pay any dividend since the formation of 
the company. The accounts for 1908-9 show a surplus of #2,150, as 
compared with £2,470 in the previous 12 months, and the amount 
has again been applied to the purpose of depreciation. The Usine 
Electriques de la Lonza, of Gampel, in the canton of Vallais, which 
is also engaged in the mauufacture of carbide of calcium and iron 
alloys, experienced an unfavourable period in 1908-9, although this 
is mainly attributed to the depreciation of securities. The 
accounts exhibit aloss of £18,900 as contrasted with net profits of 
£28,900 in 1907-8, when a dividend of 5 per cent, was declared on 
the share capital of £480,000, 


Chile Telephoue Co., Ltd.—-The directors have declared 
an interim dividend of 32, per share for the past half-year. 


Direct United states Cable Co., Ltd,—The directors 
recommend an interim dividend of 4s. per share, free of income- 
tax, being at the rate of 4 per cent. per annum for the quarter 
ended December 31st, 1909, placing £7,500 to reserve fund, and 
carrying forward £6,859. ; 


Siemens & Halske Co.— At the general meeting 
on January 7th a shareholder complained of the paucity of the 
information contained in the directors’ report. In reply, it was 
stated on behalf of the board that in other circles the brevity of 
the report had been regarded as commendable, as it thereby gave 
no occasion for suppositions. The board declined to give informa- 
tion of individual transactions, such as the construction of an 
underground railway to the Nonnendamm, as they related to 
funding business, and it would, therefore, be a great mistake for 
@ prudent management to express itself on the subject. As to the 
course of basiness in the current year, it was mentioned that the 
total orders received had again shown an increase. I¢ had, 
however, to be taken into consideration that some departments 
were not fully employed, as customers, particularly local authorities, 
were still very reserved in the placing of orders, but on the other 
hand, other departments were occupied to the extreme limit of 
their capacity. The receipt of orders in the case of the Siemens- 
Schuckert Works Co. had also been entirely satisfactory down to 
the present time, although the depression in prices continued in 
consequence of keen competition for large contracts. Nevertheless, 
the sales business, particularly in the customary products of repute, 
was developing in a very satisfactory degree. It was added that 
the impression undoubtedly prevailed that unless unforeseen events 
occuried, the current year would also yield satisfactory results. 


Mexican Light and Power Co.—The directors have 
declared a dividend of 1 per cent. on the ordiaary shares. 


Prospectus.— Kuala Pahi Rubber Estate, Lid.— 
This company has been offering 480,000 shares of 2s, each for sub- 
scription at par. The estate is in the State of Kelantan, Malay 
States. 


Dablin United Tramways Co. (1896), Ltd.—The 
directors, subject to final audit, recommend dividends for the balf- 
year to December 31st at the rate of 6 per cent. per annum, less 
income-tax, on both the preference and the ordinary shares, after 
setting aside £15,000 towards the renewal of permanent way and 
carrying forward £9,267. The amount at the credit of net revenue 
account includes a sum of £8,150, payable in respect of income-tax 
over-assessed for the past six years, 


Rio Tramway, Light and Power Co., Ltd.— The 
directors have declared a dividend of 1 per cent. on the issued 
capital stock, 

Stock Exchange Notices.—The Committee has ordered 
the following securities to be quoted in the Official List :—Kaminis- 
tiquia Power Co.—$50,000 vendors’ 30-year five per cent. gold bonds 
of $1,000 each, Nos, 826 to 875. Mandos Tramways and Light 
Co.—Fully-paid scrip for £300,000 five per cent, first debentures of 
£100 each, Nos, 1 to 3,000, 
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TRAFFIC RETURNS. 


ELECTRIC TRAMWAY AND RAILWAY - 


STOCKS AND SHARES. 


Tuesday Afternoon. 


_ the General Election so near at hand, and everybody—pro- 


testing they are sick of politics—talking of little else but the 
lies told by the othér side, the Stock Exchange finds 


public interest in its markets distinctly on the ebb. The easier 
condition of the money market has done the Stock Exchange only 
@ slender amount of good, and for another week or two the political 
controversy will, no doubt, completely swamp financial matters. 

. The Home Railway market is moving erratically and nervously. 
Prices are upoa one day, and down the next, the labour troubles in 
the coal districts being the mainspring of the various fluctuations. 
When the difficulties are said to be settled, prices advance ; when 
the fears of a strike are uppermost, down go the quotations. 

The electrical group of. railway stocks is working, more or less, 
independently of the others; but Metropolitans, which had been 
flat, firmed up to 40}, thus showinz no loss on the week. Districts, 
however, are lower. No quotable changes have taken place in 
Central Londons, nor in City and South London. 

Before long, the three latest Tubes will have ceased to exis 
separately, and the prices of the Debenture’stocks are now close to 
one another. Baker Street and Waterloo Debenture is 98, with a 
2 per cent. dividend to come off later in the week. Charing Cross 
Debenture is 94, and Great Northern, Piccadilly and Brompton 943, 
both of these having gone ex dividend-at the end of December. 

London United Tramways 4 per cent. Debenture recovered. a 
point to 594, other British tramways issues being unaltered. Anglo- 
Argentine Tramways First Preference drooped, and Mexico 
Trams lost half their rise of last week, although the latter 
company’s 5 per cent. bonds are 4 better. Rio Trams fell 1} to 93, 
and Sao Paulo trams at 1524 are a point down. ; 

A feature:in these markets has been the farther rise in Canadian 
General issues, the Common at 121 being 5 points to the good, and 
the Preference at 119} showing an advance of 2, on steady buying 
orders. 

Mexican Electric Light and Power shares have gained 2 points; 
otherwise, the list is uninteresting—not to say stupid. Of the 
London shares, Charing Cross Ordinary, London Electric Prefer- 
ence, and City of London Preference are both better, and City 
Second Debenture at 1004 ig 1 higher. As a steady 44 per cent, 
investment, it is likely that the last-named security appeals to 
many investors in this class of undertaking. North Metropolitan 
Electric Power Supply 5 per cent. Mortgages are 1 better at 

The mainstay of business in the Industrial Market continues to be 
the great activity in rubber shares. What surprises the observer 
more than anything* else is the remarkable consistency of the 
movement, the rise being so prolonged and reactions so rare. 
Daalers in the market had looked fora quiet time between now 
and April, many of the chief dividend declarations being due in the 
latter month. But the demand for Rubber shares, especially from the 
Continent, is insatiable, and so prices soar gaily to levels at which 
tbe cautious ask whether it is not wise to sell and to allow others 
to take a hand in a game that is apparently becoming dangerous. 

Farther revision of the dividend anticipations inthe case of Anglo- 
American Telegraph Deferred stock has led to another shrinkage in 
the price—this time, however, of merely a small fraction. The 
Preferred. stock feil 3. Western Telegraphs are 3 up. Mareoni’s 
shares, after their rise, lost part of it, in spite ot the paragraphs 
which have been appearing with reference to the application of the 
company’s system to fresh customers. The Hastern group is quietly 
firm, and the Trust companies’ descriptions have not moved. 
Amongst telephone shares, a fall of ;4, in National Third Preference 
is the solitary alteration, and manufacturing shares are extremely 


Schuckert Co.—The recent general meeting of the 
Elektriziti'ss Gesellschaft vorm. Schuckert & Oo. approved the 
a dividend for 1908-9, as previously announced, at the 
rate of 6 percent, Herr Petri, general director, held forth the 
prospect of favourable results for the current year, but at the same 
time he stated that the impending taxation reform in Bavaria. 
would place an additional barden to the extent of 60° per cent.’ of 
the present taxes paid by the company, whilst the fresh impost 
would smount to 50 per cent. in the case of the Continental Com- 
Electrical Enterprises.. Tne director added that agri- 
devoting more attention to of 
tricity, and the com in association with its su 'y - 
pastes at engaged on the construction of 10 overland 
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SHARE LIST OF ELEOTRIOAL COMPANIES 


TELEGEAPH AND TELEPHONE COMPANIES. 


Amazon Telegraph Co.'s shares, Nos. 1 to 
Do. do, 6% Debs., 


Angio,Pormguese Tel. 5% Mort. Deb, Stock 
Telephone, Nos. 44,000_—.. ee 
Commercial Cable, Sting, 600 year 4% Deb. Sk. Red. 


Do. Pref, ee ee oe 

Spanish oe ee 

Do. do, 10% Oum, Pref. 

Do do. 44 % Debs. oo (te 
Direct Uni 

Direct W: India Cable, 44 % Reg: Deb., 1 to 1,200, R. 

Eastern Te oe oe ee ee 

Do. 4% Mort. Deb. on Red, .. 


Monte Video Telephone Oo., Lad. Ord, 


National Telephone P:ef, Btock 
: Det, Stock ee oe 
Do. = Oum., Ist. Pref. .. ee 

on-cum, 
do. Deb. Btock oe ee 
Oriental Telep, and Elec, 1 to 171,504, paid .. 


Red. De’ 
Pacido Tel,4% war. Dobe, 1,000 
ute: 


Telephone Co. of Egypt, % Deb, 
Submarine Cables Trust . ee 
United River Plate Tele shone . ee 

Do. 5 m. Bios. 1 
'W. Coast of America, 1 to 80,000 
Do, 4% Debs., 1 to 1,500 guar. Sub. 
Weatern Telegraph, ee Nos. 1 to 207,980.. ee 
4% Deb. Stock Red. 


Do. 

‘West India and Panama Telegra 
Do, do, 6% Cum, lst 
Do. do. 6 Cum, Qnd Pref, oe ee 
Do, do, 6 Debs., Nos, 1 to 1,800 eo 


ae 
R 


Bog 


588---888 SSS 


Deb 

Bast, & 8, Afric, el Db. Maaritius 

Sub.) 1 to 8,000 

Globe Telegraph and Trust .. 

Do, do. Pref... 

Great Northern Telegraph, 0' 

Halifax and ‘Cable » 44 % lst 

oe ee 

Mackay Compt oe 

Do. 

Marconi’s Wireless Telegraph .. eo 


z 


an 


aS8a 


Dividends tor she | | | mock sated 
Jan. 4th. | Jan. lth. 
8g - 83—_ 3% 
99 -10axa | 99 —102 
148 —145 xd | 143 —145 144g 
94 9% xa | 94 — 96 
60 — 62 60 — : 
| =| 
99 —101xa | 99 —101 
13 — ki 18 — 144 ig | i8 
98 —100xa | 98 —1C0 
84 —137 134 —137 136 1854 
— 87 833 | 85 
103 —104 103 —104 10 
99 —101 99 —101 
10g— 103 1 
i if a 18%, | 18% 
249 — 309 — 304 
98 —100xd | 98 -100 di 
524 | 69 | 51g | 
98 — 95 13 — 95 
73 — 80 78 — 80 
- isj- | 18/- 
1064-108" 1064 108, 107% 
193 —195 123-125 
| 
97 — 99 xd 97 — 99 oe oe 
98}—1003 xd | 984 —1004 a 
100 —102 48 -10)xa | 
= 
99 —101xd | 99 —101 : 
129 29 
xd — 6 
1 2716 
98 | 98 —100 99 98 
| 138— 14d 14 1 
101 —108 xd | 101 —108 


wo 


an 
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S SES 


or 
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ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


Do.  * 5% 2nd Pref., 800,001 to 1,800,000 


vo. Deb. ° 
Auckland B. Trams, 5 % ist Mort, Deb, Stock 
Baboock & ilcox, 1 to 680,000... 
do. 6 Cum, Pret., 1 to 100,000 ee 


40,000 
do. ‘Cum. Pref. .. 
Do, do, “A”"6% Cum. Pref, .. 
Do. do,. 4% Funding Certs. .. «- 
do. % Le ee 
British Columbia Rail Def. Ord. Stock .. 
Do, Pref. Ord. Stock .. 
Do. 5 % Cum. Perp. Pret. ee oe 
Do. 1st Mort. Debs., 1 to 6,260 .. 

Do. Vancouver Power Debs., 1 to 9,200 

British oe 
Do. do. 6 os 
Do. do, 6 % Perp. Deb. Stock .. 
Do. 4 % . Stock Red. 
British Insulated and Cables 
Do, do, 6% . Pref. 
Mort. Deb. Red. .. 
% 1st Mort. Debs. .. 


De oe ee 
Crompton ee ae 

Debs., 1 t0 


pa. ist Mort. Reg. 
900 of £100, 981 to 11,009 of £58 Bed. 


Anglo-Argentine Trams, 5 % Cum. 


ALL 


Or 
R 


an 


001 15,000 
Do do, 4 Mort. Deb. ke 
{Browett, Lindley & Co., 
t do, % Cum. Pref. .. 
Blectrical ring, Ord., 1 to es 

Do. do, Non-cum. ee 
Do. do. Perp. Deb. Stock  .. 
Do. do, Perp. 2nd Deb. Stock.. 
Cum, Nos. ae 

Do. % Ist Deb. Stock.. .. «+ 

ler’s on ee ee 


at aa 


a 


= 


| 


44— 43 xd| 4th 91/3 | 88/9 

96/104 | 83 


43 = 

| 4- 1 
| 1 1 
84 
$7 —100 97 —100 
142 —146 142 —146 ° ee 
12: —125 121 —125 1 oh 

110 —118 11 —113 lll 
—104 402 — 
102 —105 102 
8 f= 3 55/- 

84 — 87 84 — 87 854 
60 — 65 60 — 65 oe 
101 —104 xdj 161 —104 
89 — 94 — 893 
46 — £0 xd| 46 — 50 we 


a 
o— oe ee 
5 — #9 xd 25 — 29 
al 48-4 
54 xa| 5h ba | 
= 
105 —108 105 —108 
67 — 69 67 — 674 67 
86 — 68 86 — 88 87 
48 — 50 48 — 50 
83 — 84 83 — 34 824 
91 xd!) 88 — 91 


a 

Lond 


— 


RoZacn 


2 


Conn 
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* Unless otherwise stated, all shares are fully paid. 
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h Btock | Bice + Present 
AME, or or | Yield 
ids Share. Fall —|per ceat, 
ier ie 
908,000,000 | { to || #200 | | 
y: 558,460 | Anglo-American Tele aS 
in 'B, 220,770 | —% 
44,000 
en 9,481,850 
16,000 
88, 
en 90°00 bs 
ts, 
1,806,708 
702,400 
th, 
5,001 
17,000 
ii 
ico. 72,680 
3, 8,725,000 } if 
15,000 10 | 2 
nd 1,968,698 100 | 
ng 50,000 
99,100 oe | 
he 31049 
120,000 
at, 160,000 
to 207,980 oe 
00,000 | i 
an ee 
84,568 
at 4,669 
20,0001 | | | 
er 
he 978,280 Stock 4 os 
882,887 
: 
in 134,400 | 
ne £00,000 | 
i’s 400,000 | 
ns | oe 
| 
d. 100,000 {10 |10 
300/000 | 6 6 6 
ly 904,9401 | | six, 
400,000 | Nil| | .. 
1,026,858 | | 4% 
60,000 | Nil | Nil} .. 16 +0 15/6 | 14/6tolb/6 | | 
140,976 | | Nil | Nil| .. a 
200,000 Nil | | .. 
195,002 ins 
187,610 | 45% oe oe | 
Do, _ do; 44% 1st Mort, Deb. Btock R | 
491,223 | Cape E. Trams,, to $91,238 i |“ 
450,000 | Castner-Kellner Alkali, 1 to 450,000 .. 194% | te 
ia. 910,158 Do. do. % Mort, Deb. 
of 1,890 690 | Central London Railway, ~Btock.. 4 8} 
at 554,655 4% Pref, Stock .. | 4 4 
i- 85,000 6 Nil. oe oe i 
100,0008 |5%|5% | 6 91 
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SHARE LIST OF ELECTRICAL COMPANIES. — (Continus,) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANTES.—(Oontinued) 


Dick, Kerr & 1 40 260,000 
Do. do, % Pref., 1 to 806,008 .. 


Dublin United Tratns. (1896), 6 % 
Bdison & Swan Utd., A" shs., £8 1 to 99,961 
Do. shares, 01—017, 
Do. 4% Deb. Stock Red. .. 
Do. 6% &nd Deb. Stock Prov. Certs. all pd. 
Blectric 1 to 


Do. Pref. 1 t 1 to 800. 
General Bleowic ‘Oo. dst, 

Do. ort Debs, 
Gt. N. & Oi Ra Prot, 4% 1 
Greenwood 1% Cum. Pref 


Do. do. Mort. Debs. aa be 
(Ww. Works, 0 Ord. .. 


Do. Mort. Deb. Stock 
India-Rubber, roha elegraph Works.. 
tLiverpool way, Ord, ae 
tally paid 


London United Troms. (1901), 50,007 .. 


100, 
Cum. Pret., 1 to 125 000 
do. ist Mort, Deb. Stock .. 
Metropolitan Consolidated .. ee 
Do. Surplus Lands .. oe oe oo 


Do. District .. oe 
Do. ao. 5% Cum. Pret, 
rad % Stock Red. 


Do. 
Mexico Trams Co., Comma 
Do. Ist Mort. 5% Bas 
Potteries Electric Traction .. ee 
Do, 6 % Cum, Pref, 
Deb. Stock 


Do. 
Telegraph Construction and Maintenan: 
4% Deb. Bas., 1 1,500 1909 
Underground 9%, Prio 
8. ds 
Bonda’ 
Willens 9, Robinson 105 ,000 & 80,001 to 116,666 
» 6H OI 80, to 80,00 to 80,000, & 125,001 to 141,668 
ort. Deb, 


Mme 


ELECTRICITY SUPPLY 


Closing 
Dividends for the — 
last four years, — 
"1006. | 1907, | 1908. | 1909 
0 % |10 % | 6 
ate | Nil 
4% 14% 14% 64 69 xd 
Ni | Nil | 
71%17%|7%| | 1 
5 6 5 xd 
4%\4%/4 87. 
4% | = aol 
5 18 19 — 135 
: 104 —106 
0% % 15 xa 
Ni | a%| Nil| : 
8 8 Nil | .. 14— 
6 6 23 xd 
4 4% | 4%| 67 — 62 xd 
1 | 40 — 40% 
Ni| 18 
| 44% | | 84 — 87 
4%|4%\4%| 99 —101 xd 
COMPANIES. 


Bromley (Kent) E.L. & P., 1 to 16,000 oo 
do. 43 % 1st. deb, stock 
Brompton & Kens, Elec. Lt, Sup., 1 to 90,000 
Do. 7 jum. Pref, 
Central Electric 8u: Guar. Btock 


Do. ity Undertaking” 44% Cum, 
Do. do. 4% Deb. Stock Red. ee 


Deb. Stoc 

City of London Eleo, Lighting, Ord. 40,001—11 0,595 
Do, 6% Cum. Pref., 1 to to 40,000 
Do, 5% Db. Stk. we 

Do. 44% Ind. Db. 8 
County of Durham Electrical Ree Ord. oe 
do, do, 5 Pref. ee 

Do, do. do. 5 lst Mtg. Deb. 
ot London Blectric Lighting, Ord. 1—40,000 


- Do, do, Deb, Stock 
Do. do. 

Bamundson's Electric 

Do. 


Do. 44% 
Electrical Ontario, 6% lstMtg.Gold Bnds, 
Folkestone, to 10,000 ee 
Do. 6% Cum. Pret. 000 We 
% 1st Deb. Block 
Hove, 1 to 15, ee ee 
Kaministiquia Power Co. 5% Go Gold Bnds. 
and Kni beige Electric Ord. 
Do. do. do. 4% Deben, Btk, 
Electric Cor ion, Ord, 


Do. 
Mexican Electrio Light Co.. 5% 1st Mtg. Gold Bnds 
Do. Light and Power Co., de 


m. Pref, Stk. 

Do. 5% 1st Mtg.Gold Bnds, 

Midland Bl 44 % Ist Deb, 
Newoastle-on-Tyne, 1 to 187,500 


Pref., 1 t0 187.500... 
North Metropolitan lectric Supply 


5% 
Notting Hill Electric Ligh’ 
Howing Risotrlo Lighting. oo 


Do. Deb. Stock . 
River Plate Eloty. Co. Ord. Nos. 1 to 120,507 
ag do. Non Cum. Pref. Nos.1 to 100,000 


Do. do. Deb. Stk. Red. de 
St, James’ and Pail Mall ght, Ord. 
Do, ,081 to 40,080 


Do. do. 
Smithfield Markets Electric y, Ord. 
South London Electric Supply, 
South Met. Eleo, Lt. & Power, 


Do, do, 1% Pref. .. 

Do, do, 44 % ist Deb, Stk, 
Do. io. . Pref, ee 

do. 44% 1st Mort. Db, Red, 


Westminster Hlectric 8u Ord, .. 
eed trom 6% since Slat Deo 1006) 


SSS 
x 


do,” Pret, Ré: | 


oe 


= 
= 


$2 


a 


| 


ge 


jusinees done 
week ended 
Jan. 11th, 1910, 
Highest Lowest 
im } 
839 |... 
‘9 
18 173 
94 93 
mg | 
43% | 998 
| 
101 101 
| 
116 
8i/- 
83/9 
“97 
12; 
103 id 
1023 | 
109/- | 96/3 
914 
85/- | 84/1} 
963 | 
803. | 80: 
694 
102 
898 83 
93/6 
31/6. |. 31/3 
9 | 


Uniess otherwise stated, all shares are fally pald, 


¢ Quotations on Liverpoo! Stock Mxchange, 


Bank fate of Discount 4% per cent., January 6th,11910, 
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| TU: 
Closing | Rise +, Present 
NAME, Quotations | or | Yield 
‘ Jan. llth. | Fall — | per cert. 

971,080 | —100 | 410-0 

60,000 | 1 478 
99,261 | Nil 
17,189 | Nil 

~B0T,895 | | 61 — 69 

67,720 | 81 — 84 oot, | Tut 

81,890 i 110 40 able 

5,000 618 El 
2 0,000 83 — | 0 

£8,000 | Nil are 

96,000 | 10¢ 8 

80,000 | 102 —1 + & | 416 10 of e 
40,000 | 12 — 12 517 8 hd 
40,000 | 5— 8 9 a 

150,000 | 104 —106 4. atar 
21,500 | Nil inte 
10,000 4h- 5 3050-0 
600,070 2 Nil [ 
899,980 la— 2 Nil mea 
1,649,980 58 — 63xd | +1 6 7.0 asa 
6,782,062 40 — 404 14.8 h 
9,640,914 | | 68 — 68 | the 

891,887 6 10 11 

596,600 | 92 — 95 cor! 
$ 10,829,200 | 1214 —1264 con 
‘945,000 | 84 — 87 6 filat 
B7,850 | 844— 86 5 BO 

140,000! | 9) —101 mes 

1,000,000 | 1004—1014 

9,800,000 | 87 — 89 5 1 2 

4,900,000 | 84 — 86 

af ie j am) 

70,000 | as ot 94 inti 

445,786 | 69 | 96 — 99 de effe 

40,000 | | 123 12 — 13 +4 is | 

400,000: | 5% | 120 —194.xd | 120 —124 

| | 4% oe 
= 00,0003 | | 44% | 108 —106 xd | 103 —106 95 
Brook | 44% | 93 —101 98 —101 
48u,500 | | — 60 57 — 60 1 
$ 3,150,000 | ay — 92 xd 6 
000 | ~ 
12000 6 bg ne 4 20 
90,000 44 | 97 97 —100 ‘ie 4 
Me ‘$1,876,000 | “ 5 100 —102 xd | 101 —103 +1 4 

111,000 | 4 8 | % 15( 

882,855 Do, do. 18s Mort. Deb. Hed, | 4 % | 90 — 23 xd £0 — $3 4 

900,000 Electric Supply, 1 to 100,000 .. .. 5 4— 4) 4— 45 as 5 
76,121 % Cum. Pref, 1—71,106 .. | 44 . 5 xd 6 4 
i 285,000 Do, 44 % 1st Mort. Deben, Stock ». | Stock 44 % | 10: —107 xd | 104 —107 Ss 4 10¢ 
co 248,000 | Stock 84 % 83 — 86 xd 83 — 87 we 4 , 
3,000,000 | | 6 5 19 — 8ixd | 17 — 81 6 
+8,585,000 }$100 | | 8 | 68 — 70 68 — 70 5 
$ 3,400,000 | Stock | .. | 100 —104 100 —104 6 
$12,000,000 | 100 | 86 — 88 83 — 90 42 | 6 

126,600 | 6%| 98—100~ | 99— 101 +1. | 4 

50,000 | 95 = 98 95 — 98 0 
119,694 | % | oe 18 14— “1g oe 4] 

200,000 | | 5 % | 101 —104xa | 10 4 1 

994,520 | | —108 —108 pi 

2763000 | 4 14h | : in 

100,000 - 9 fi 
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THE DETERMINATION OF THE TEMPERA- 
TURE OF THE FILAMENTS OF INCAN: 
DESCENT LAMPS. - 


By L; OROUVOH. 


(Concluded. 6) 


THE most recent set. of resistance-temperature curves avail- 
able for filament materials is that published by Jolley (in the 
Electrician for August 13th and 20th, 1909). These curves 
are based on temperatutes determined by the radiation law 
of equation (3); hence, to use these curves as suggested 
above would be to “argue in a circle.” Nevertheless, 
starting from these‘ curves, forthe sake-of example, several 
interesting results are. obtained below. 

[ Were the dotted curves of fig. 4 not based on radiation 
measurements of temperature, they could at once’ be used 
as above suggested.. Having measured the cold resistance of 
the filament (say at 273 + 15-= 288° C, absolute) the scale 
to which the ordinate at this value ofr (fig. 4) represented 
the resistance would be used to determine the resistance 
corresponding to the ordinate at any other value of T or, 
conversely, would enable the selection of such a value of T 
that its ordinate represented the ‘‘ hot ” resistance of the 
filament to the above scale. The hot resistance would be 


measured by the quotient a (v = terminal volts; c = 


amperes through lamp), hence temperature determination 
would be reduced to the greatest simplicity. | 

Using the radiation equation (3) the accuracy of the 
temperature determined depends upon the correct choice of 
the constant to allow for-convection effects and the nature of 
enclosure, &c., as well as on the correct determination of the 
intrinsic brightness ¢. The latter condition necessitates the 
accurate determination of the candle-power of the filament 
and the effective surface of the latter. The candle-power 
measurement can be made sufficiently accurately, but the 
effective area must’ be rather indeterminate. The expansion 


TABLE Il. 


‘Trust ‘error in for errors in g.of percent. 
Abs. | “Abs: | - 
me | 


1 2,071. | 1:40] 1-06] 0°73} || 0 0 73] 1 
3 2,262 88) 1:35| 0-84) 0:44/| 0°40] 0°80} 1 
2,402 2.00] 1:46] 0:94] 0°46) 0-44] 0°87) 1 
10 | 2,516 1°51] 0 $6] 0 0 92/1 
50 /2:962  2°37| 1°79}1-28} 0°61 || 1°05) 1°54} 1 99/2.962./° 
100 | 3,204 | 2°60| 1-90] 1°25] 0°65 1-26) 1- 

1 

1 


150 | 3,367 | 2°78} 1:96] 1°31}0-73|| 0:66) 1°25 
200. 3,494, 141).0°8¢ | 0 68! 1:30 


Negative. 


follows, Jolley’s experimental curves being taken as examples. * 
These curves are dotted in fig. 4, the fall curves being 
plotted from equations obtained as below. From the close- 
ness with which these curves coincide,'and from the methods 
shown. below for obtaining them, it will be clear that there 
is no-great difficulty im deducing reasonably accurate ana- 
lytical expressions, given the fundamental experimental 

‘Taking first the tantalum R — T.curve, this-is remark- 


ably linear in. nature,and’ in addition’ passes through the 


zero of temperature, which * Osram (tungsten) curve 
apparently. will not’ do—probably owing to traces of 
purity in the filament. Jolley’s curve is practically identical 


“The tungsten curve is hardly a straight line. ~ The linear 


equation most nearly satisfying it is— . 
but somewhat better approximation is afforded by— 
R = 0°1052 T + 0:00000299 1? — 29°2, 
which represents the full curve shown for tungsten in fig. 4 


(see also Table IV). tte 443 
SRABLB IV, 


(6) 


Fia. 4, 


one part of the filament to the emanations from another 
part further increases the danger of errors in the. selection of 
the value of ¢. 
in ¢ is shown by. the data of Table III and the curves of 

Determination of. Resistance-Temperature Equations.— 
Having determined resistanee-temperature curves. by. experi- 
ment, the first procedure is to obtain analytical “expressions. 


- The seriousness of relatively small errors - 


for the ‘same. ~The process by: which ‘this’is done is as 


Fia. 5. 5a. 

The k-T law for carbon filaments is naturally of the form 
typical of all materials having’ a negative temperature- 
resistance coefficient. The: curve between these quantities 
is of the exponential form, and two equations are given below 
which will fit the observed curve reasonably well. . 


permission to: teproduce ‘these and certain-others ot! Mr. 


"s-ourves; the authoris indebted to the courtesy of the 


J 
trician Pablishing Go, and Mr. Jollez, 


of Aa filament over a temperature range of 2,000-2,500° C. ; : 
is by no m igi ‘ 
y eans negligible, and the obstruction offered by R 
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_ The exponential equation— 
B= 
fig. 4, while (>) the more unwieldy 


gives Ourve I, 
equation — 
7°48 x 10° 


+ 118 
gives Curve II, fig. 4. : 

_ As shown also in Table V, both of these equations have 
temperature ranges over which one is superior to the other. 


TABLE V. 
Te R calculated R caloulated 

cabs. ohms. from (7). from (8), 
400 306 301°8 306°0 
600 260 256 9 2538 
800 230 229°0 223°8 

1,000 206 211°3 204°5 
1,200 193 195°8 191°2 
1,400 180 184°4 181'2 
1,600 174 1745 1740 
1,800 168 167°8 1680 
2,000 162 160'3 163°1 
2,200 159°0 
2,300 156 152°0 157'4 


Metallised carbon filaments are intermediate in their 
characteristics between pure carbon and pure metal _fila- 
ments: a result which might be anticipated. Within the 
temperature range dealt with by the curve of fig. 4, the 
resistance c efficient of “ Gem ” filaments (meiallised carbon) 
is wholly positive. The equation— 

R = ‘0261 T + 16°68 x 10° 7 + 1019, (9) 

gives Curve III, fig. 4, which though satisfactory above 
1,500° C. abs. is, below this limit, much inferior to the 
curve represented by— 
R=119°1—"0377 T+7°48 T° 10°*—1°468 T?.10-*, (10) 
& very complex but exceptionally accurate equation (see 
fig. 4, Ourve IV). 

The results of the two alternative equations are also shown 


in Table VI. 
TABLE VI. 
_ Temperature Observed R Caloulated B Calculated 
et ohms. from (9). from (10). 
400 115 115 115 
600 119 123'°6 120 
800 127 133°5 129 
1,000 140°5 145 141 
1,200 156 157 155 
1,400 171 171 171°6 
1,600 187'5 186 189 
; 1,800 204 203 205 
2,000 220°6 221 224 
2,200 239°5 240 239 
Bs 2,300 249 250 246 
ee On referring to Jolley’s article (already mentioned) it will 


be seen that temperature-voltage curves are plotted for each 
type of lamp dealt with. Such curves are very useful, since 
it is the terminal voltage which is the variable factor in 
practice and the consequent temperature variation which is 
chiefly responsible for the altered efficiency of the lamp. 

To convert the resistance-temperature curves and equations 
of fig. 4 to temperature-voltage relationships necessitates the 


volts. Thus :— 


(gee equations 4—10) ; hence. 
If now the watts can be expressed as a / (v), this may 
2 
obviously be equated 
whence at once follows the required temperature-voltage 
law. 
~The results actually obtained in the present icular 
example are tabulated (Tables VII and VILL) and graphically 
‘represented in fige.6 and 7. : 


intermediate establishment of a connection between watts and . 


"The watts expended in the lamp = where. 
minal volts, R = filament resistance, and R is a known /(T) 


Determination of Watt-Voltage Equations.—The general 
relationship between the input watts and the terminal 
voltage of an incandescent filament lamp is of an expo- 
nential nature, and therefore represented by the form of 


tion— 
(12) 


The valaes of K and ” respectively with the size and 
type of lamp,* but the atic form holds for all the lamps 
here dealt with. 

The watt-voltage equations deduced by the author on the 
assumption of the above general form and by the plotting of 
log w, log v curves to obtain mean values for n and & are ag 


Ww = K eee eee 


follows :—. 
Tantalum ... —... (18) 
Metallised carbon w = 0°02721 v'™ wee (14) 
Ordinary carbon = 00008524 v7™ (15) 
“Tangsten W = 0051180 (16) 


The agreement between these and the experimentally 
observed results is shown in Table VII and, graphically, in 
fig. 6. The agreement is excellent, but for one point on the 


8 


~RASCH~ JOLLEBY CURVES 


WATTS | 


NS 


80 
20 zo 
0 20 80 100 20 140 190 
VOLTS 
6. 


tantalum curve which, in the light of the results obtained for 
the other filaments, would appear to differ by an experi- 
mental error. 


TABLE VIL. 

| | Tune. | 

| | 

6o|i98/190| — | — | 163 | 248/945! 69 
70 | 961 | 24°5 | 265 269 263) 379 70 
go | 288 | 305 | 338 | 334 355 352 | 375 360 80 
|— —| —|— | 9 
100 | 430 430/465 477 610 627 585 530. 100 
120 | | 580 | 647 | 639 | 1004 | | 69°8 120 
150| — | — | 924 918 1814 1821 | 977 977 | 150 


The “ observed ” watts in Table VII were found through- 


" out by multiplying the c.p. at each voltage chosen by the 


* Io this connection the reader sbonld refer to 
Revizw, August 20th, 1909, page 318 e seq. Steinmetz there 
evolves very interesting speculations concerning the watt-voltage 


- Jaws for tantalum, and gives a set of data which are fally con- 


firmed in their results by the .tantalum power equation here 
obtained. — ; 


~ 
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watts per o.P. under those conditions, the OP.—V and watts 
per ©.P.-¥ being the only relevant curves published by 


Determination of Temperature— Voltage Curves.—T he pro- 


cedure is now as demonstrated generally in equation (11). 


Thus for “ Osram” (tungsten) filaments :— 
"1052 T + "00000299 — 29:2, equation (6) 
and W= "05118 V'™, equation (16 


y2 2 y? 
( R ) ‘1052 T + -00000299 1? — 29-2 
= 05118 v'™, 
whence 
vo = 005118 (1052 T * “00000299 — 29°2), (17) 


and by substituting various values of T in this equation, the 


whence = 0°00828 T, (18) 


the results of which are also compared with Jolley’s values 
in Table VIII and fig. 7. The presefit discrepancies are also 
discussed later. ; 

Passing now to the “ metallised”” and “ ordinary ” carbon 
filaments, the R — T equations available ate somewhat less 
definite (see equations 9 and 10, and 7 and 8, respectively), 
hence alternative temperature-voltage equations and curves 
are available. These, however (as shown by Table VIII and 
fig. 7), are very closely identical in their results over the 
major part of the voltage range considered, and in no case 
does the discrepancy anywhere approach in magnitude the 
difference between the calculated and Jolley’s T—v curvee. 


_and those given by Jolley, more is said later. 


corresponding values of at once follow. These are tabu- 
lated together with Jolley’s values of vin Table VIII. The This point, as shown below, is of importance. 


TABLE 


Pungsten eq. (17) | ‘Tantalum eq. (18) |“ Metallised” eq.(19)| Carbon eq. (28) Ordinary carbon, eq. (22). 
Temp. | Temp. 
°0, abs. lated! alcula abs. 
400} 19 | 20 | 200 | 25 | 351 | 400| 40 | 207 | | 480 | 172 
600 33 | 30 52 | 60 237 | 90 | 476 | 600| 700} 90 | 240 10 | 640 | 523 
g00, 55| 88 | 80 | 107 | 105 | 273 | 160 | 586 | g00/| 900| 140 | 994 | 20 | 895 | 1564 
1,000 125| 171 | 100 | 186 | 190 | 347 | 250 | 676 |1,c00 1,100} 920 | 374 | 30 | 1,100 | 2970 
1200 210/ 284 | 195 | 295 | 265 | 445 | 860 | 750 |1900 1300} 320 | 480 | 40°| 1,280 | 4730 
1400 333| 431 | 310 | 437 | 395 | 573 | 475 | 832 |1:400 \U'500| 470 | 637 | 60 | 1,560 | 8900 
1,600| 480| 603 | 490 | 695.) 560 | 759 | 630 | 9871 |1,600 1,700| 670 | 832 | 80 | 1,770 |1,4170 
1800| 685| 817 | 705 | 813°) 790 | 933 | 82:5 | 91-2 |I1'800 \1,900| 90:0 | 109% | 100 | 1.940 |2,0990 
2,000 | 100 | 1047 | 1005 | 1060 1050 | 1161 | 1050 | 95:5 |\2,000 \2:100| 1190 | 141°3 | 120 | 2,100 |2,6870 
9,200 — | 1390 | 1849 1360 | 1396 | 1300 | |2'300| 1500 | 177°8 | 150 | 2,300 |3,841°0 
2,900 |1 2,250") 1445 | — — |1479 | 1009 | — | = 


By “observed ” data above are meant those deduced from Jolley’s curves (see fig. 7). 


Metallised” carbon.— 


fig. 4, can yet alternatively be represented by— 

R= 115 + 13037 (t — 480) x 107%. (20) 
= 02721 


v? 
P3087 — 430)" x 10°’ 
== 313 + 8°55 (tT — 480)" x 10%. (21) 
See also fig.-7, Table VIII, and general comments below. 


Carbon Filament.—The results obtained in this case by 
calculation are radically different from those given by Jolley, 


=, 
=! 


3,197 
VOLTS Now this equation, based on two preliminary equations, 
Fia. 7. which closely agree with the experimental data from which 


| | i | i sT— i shows T to 
two sets of readings are compared graphically in fig. 7. unity, whereas Jolley’s T v curve bending over \_ 
Regarding the discrepancies between the calculated curves Vary with a.power.of v less than 1. 
(wee fig. 7-and ‘Table VIIT) though: the equation (28) is 
very different outward appearance. 
+++ equation (4). ‘Again, by general reasoning it would appear that the 
temperature-voltage curve for any material with a negative 


Tantalum Filaments— <--: 


and v= 0°02714. equation (18) 


R = — +0877 7 + 7°48 10-7 — 10~* 
= A, Bay, 
2 
and Ww (= a = 02791 
whence .v*? = 3-238 — 10241 10°*'+ 2-02 1? — 

It will be found that the R of the metallised filaments 


they were deduced, shows T to « a higher power of v than 


The second T — v equation deduced below supports equation 
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temperature ‘coefliclent’ of 
C. Thus :— 
On. increasing the voltage .across a filament of. such 


‘material, ‘the current flowing would be doubled were the ~ 


resistance constant and the pressure doubled. The. heating 


~ ‘watts would therefore he quadrupled, and, assuming constant 


‘emissivity, the a t between the filament and the surrounding 
medium would be quadrupled. _ As a result of the increased 
temperature, however, the filament resistance in this case 


“Swill fall. Sappose, for the ‘sake of argument, that it is 


“ thalved—the current will rise to four times its original value, 


the heating watts will be increased (4)? : = 8 times. 


_ carbon filaments. 


It is clear, therefore, that the filament’ temperature will rise 
_ extraordinarily rapidly with v ; in fact, the power of v 
Involved is for materials with a positive temperature- 


resistance’ coefficient, and > 1 for those With a negative 


coefficient. “The ‘exact relationship in the present case ~is 


alternatively expressed by equations (22) and (23), which, by 
their method of deduction, by their close agreement and by 
their general accord with the well-known sensitivity of 
carbon filaments to voltage fluctuations, appear to the author 
to represent the true temperature — voltage relationship for 


No. 23) referred to above: is: 


The alternative equation ( 
thus obtained 


R = 94000 

then w =.:0008524 

= j 


X 10" 118. mb, cay, (8) 


equation (15) 


whence 


08524 | fe 


As regards the T — Vv equations for tantalum ‘tungsten 
and ‘carbon. these mat pos 

perature-resistance coefficients, and hence give curves of shape 
( similar to the Jolley curves (fig: 7).. «The calculated 


_euryes are throughout based on the experimentally obtained 


R — T and watts-voltage curves, and, with the exception of 
the carbon curves, the full curves (calculated) of -fig. 7 lie 
between the Rasch-and Stefan curves; shown by Jolley (loc. 


eit.), and probably represent the true. filament temveratare 


more nearly than either of these-two curves alone... 

The case of the ordinary carbon filament is discussed 
above: or metallised filaments :partaking iof the 
nature of carben, but being chicfly metallic in their.R — T 
laws, give a temperature-voltage curve which, while being of 
the same form as those of the pure metals, is lowered some- 
what by the carbon inftuence. 

Conclusion.—Admittedly some of the conclusions drawn 
above are somewhat.controversial in nature but, apart-from 
such disputable points, the author believes the- present notes 
to be a useful and practical aid to the study of the tempera- 
ture phenomena of’ incandescent filament lataps.“ ‘The 
analysis of experimental curves: is well exemplified, and the 
general methods and argaments here employed are perfectly 


applicable to all similar investigations. a 


i 4 > $54 

Claim Under the Workmen’s Compensation Act.— 
Before Judge Shand, at- the Liverpool-County-Court-on Friday, 
January 7th, an application under the Workmen’s Compensation 
Act was made by Mrs. Sarah Jane_Peters, and her three daughters 
and son, of Litherland, in respect of the death of James Peters, 
who had been a motor driver in- the employ of respondents, 
the Liverpool Overhead Railway Co. Ltd. The case for 
applicant was that on ‘Sunday, October- 10th, 1909, Peters 
was. driving. an... electric train. upon. which. -slipper 
gonnecting the motor with the live. rail became. out of 


_ order four times. Peters, in pursuance of his duty, strapped it 


_ “up with & piece of rope furnished to ‘drivers for that purpose. 


in.the day Peters dropped dead in.the motor box of another 


train to which he had been transferred,.and the post-mortem 


_ examination, made by order of the Coroner, revealed that deceased's 
“heart ‘was weak. -I¢-was now sought to establish ‘that the death, 


;position to fix the slipper. W 
his Honour said he was quite satisfied ‘that the 


contributed to by the undue.exertion.of. getting into an awkw 


which: was due to heart: failure,’ had been anil 
for 


. Without calling on counsel 


: g up of the slipper had nothing to do‘with the man’s death, 
and he found in favour of Seabee 


these materials have positive.tem- _ 


(INCANDESCENT FILAMENT LAMP 
RATINGS WATTS” “ CANDLE-POWER.” 


M. POWELL. 


THERE are obviously two characteristics whereby the per- 
formance of an electric lamp ‘can be specified : (a) the watts 
input required (= terminal voltage x amperes flowing 
through the filament) ; (4) the :candle-power emitted by the 
lamp. Of late there has been considerable controversy 
regarding which of these specifications should be generally 
employed. Hitherto the candle-power (whether English or 
hefner)* has been ‘generally adopted, and in the following 
notes the writer believes he satisfactorily demonstrates the 
advisability of adhering to this procedure (apart from the 
desirability. of continuity of nomenclature). 
In the first place, it should be remembered that the 
wattage and candle-power of a lamp are of necessity con- 
"nected by the usual. method of. expressing-the efficiency of a 


(1) 


watts)  Hificiency in watts .: Mthciency in 


In Favour of a“ Watt” Rating —Undoubtedly, from the 

manufacturer’s point of view, the wattage of a lamp is the 

' simplest’ and most convenient method of specification. 
True, he must first ascertain the o.P. of. units..which will 

. best. compromise - manufacturing. possibilities and the wishes 
of his customers. From a knowledge of the average 
efficiency of the type of lamp concerned, these candle-powers 
can be at once converted to the equivalent wattage, and 

- thenceforth it is by far the simplest course for the manu- 
facturer to adhere to wattage alone in designing, manufactur- 
ing, and classifying the lamps. mod : 

In the design of the filament the voltage at which it has 
to be run is known. Thence from the wattage follows the 
current.which-must be passed, and..so. the resistance of the 
filament, the ratio between the length and diameter of which 
is then..determined by the manufacturing limitations, 


emissivity. of filament, and the desire for a low or high - 


candle-power ‘unit, as the case may be. (Note that the 
candle-power requirements have again to be consulted at this 

int. 
a ss manufacture of the filament the correct length and 
the degree of “ flashing ” or of. burning off (in the case of 
filaments subjected to such processes) are readily controlled 
by a voltmeter and ammeter across and in series with the 
filament reepectively. 

In testing the finished _lamp, it is-vastly simpler and no 
donbt more accurate to determine its wattage rather than its 
candle-power. | 

Confasion at present exists between the-English standard 
candle-power, the hefner, the carcel and the. bougie, whereas 
a wattage rating would be international in its significance. 
The present confusion between the standards of candle-power 
is not, however, likely to persist long, and has been largely 


removed during the past few months by international con- 


ferences and tests, &c. ; 

Beyond. the above arguments the author is unaware of any 
other claims which can be advanced in favour of wattage 
‘classification. Turning, however, to the other side of the 
discussion’: 

In favour of a “ Candle-Power” Rating.—The candle- 
power-of a lamp is a measure of the- useful effect obtained 
from it. It is for its light-giving properties—for its candle- 
power, in fact—that a lamp is bought, and it would appear 
only reasonable to sell it under a description of its capabilities 
in this respect. 

To determine the capabilities of a lamp by its wattage 
rather than by its candle-power is exactly analogous to 
classifying @.gun by. the weight of, its charge rather.than. by 
the kinetic energy of its projectile, to classifying a boiler by 
its coal consumption instead of by its steaming capacity, and 
to stating the steam consumption of an engine instead of 
its horse-power. In fact, such a’ classification amounts to 


rating by-input rather than by output... Both are of interest 
to the user.or purchaser of -the Jamp or engine, but it is. the 
output which he requires, and for which he purchases a suit- 
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able apparatus. In mosb cases’ thid“ougput must be obtained 
at any cost ; the purchaser willalways inquire as to the 
input. necessary, and will appreciate any economy, therein ;, 
but to. suggest that.he should parchase his lamp or engine on 
an input classification is ridiculons. 

Tt has been shown that an input classification in the case 
of latips very convenient to just as’ the 
cylinder feed. ultimately “becomes the startiig’ point in the 
design of a steam. engine. There is no-objection to the 
retention of the input rating till the lamp or engine leaves 
the manufacturer’s works, so long as this rating is then 
translated to or H.P.’ respectively for the~ consumer’s 

The ,consumer, is greatly interested in both ratings, and 
the logical course.is to stamp both the candle-power and the 
wattage on every lamp, just as every. engine is specified ‘by 
its horse-power and steam consumption. ‘If, however, only 
one rating is to be-allowed, that must be the candle-power 
once the lamp has left the manufacturers. hed 
. The average consunier: does not know the meaning-of the 
term “ watts,” nor does he wish or need to. He requires a 
certain. light, and while .always desiring it as.cheaply and_as 
efficiently as possible, that light he insists upon having... By 


“arranging “his lamps as. scientifically as possible, and by 


taking canvasser’s or salesman’s more or less accurate advice, 
he obtains his specified illumination (and possibly more if he 
employs the new high-efficiency lamps) as cheaply as possible, 
but throughout it is the obtaining of the requisite light 
which primarily concerns him. If he cannot obtain -that 
amount of light for the monetary outlay he is prepared to 


make, he uses gas or some other illuminant. The question 


of the wattage of his lamps does not concern him. 

No doubt the consumer could be educated up to the com- 
prehension of a “watt” rating, but it would always be 
necessary to specify the efficiency of the lamp ere he could 
obtain any idea of the amount of light obtainable from it. 
On a:.candle-power basis the. suitability of the lamp as an 
illuminating factor-isat- once .expresced;‘but the wattage 
must be: known: in order: to estimate:the. running cost. It is 
usual; however,.for the salesman to.inquire the price which 
his' customer pays per'B.T.U., and then him a lamp 
of “the desired candle-power, saying meanwhile that it will 
cost so'mnch per hour-to run. There is absolutely:no: need 
to confuse the purchaser with wattage problems. Moreover, 
however. familiar the customer may become-with “ watts,” 
he: must always, consciously or unconsciously, translate.watt- 
age to. candle-power. The lamp is to produce light, and by 
its capability of so doing it must always be fundamentally 
classified... Colour-and” diffasion difficulties exist (as below), 
bat it is light that-is wanted ‘and: the light which must 

manufacturer cam retain. his convenient wattage 


rating, but must’ finally reduce it to a-candle-power basis, 
“even if only approximately from the-average éfficieney of .a° 


number-of lamps—such-an approximation would serve all 

It may be urged that the candle-power of an incandescent 
lamp is a very indefinite quantity, its effective.value in 
service depending on whether the M.S 0.P., the M-H»Sz 
or merely the M.H.C.P. is utilised, on the screening, frosting 
and reflectors used, and on the general arrangements of the. 
lamps and the nature of their surroundings—whereas the 
wattage of the lamps is constant. This is so, but the con- 
sumer is most interested in the light he will obtaig,.and to 
inform him that the wati 
and such a value however he may employ it is of secondary 
importance to him. He wishes to know the maximum 


candle-power with which he can start off from the lamp ; of ° 


the general effect. producible therefrom, and the proportion 


which ‘he-'may: expect to: lose by shades, diffusion, &c,, the 
_averagé householder has a surprisiogly clear conception. 


At present a consumef goes to buy a 16 or’ 32-0.P. lamp, 
asks its.price and kind ; that, kind -he. knows is costly. to. 


“run, good or’excellent as the case may b2, and. he completes 
his purchase with a quite sufficient knowledge “of the whole 


transaction, | Oa the other hand, if ‘all lamps were classified 
by wattage, he would have to remember. that. a 100-watt 
carbon lamp would give-about 25.c P., a 100-watt tantalum 


» lamp about 65 while.9 100;watt tungsten lamp would 
Yield over ‘80 “He would reckon that. he required so 


tinetly part of the rating.” 


‘Bradford Corporation (W> H: 8: Dawson, engineer) 


Danfermline and’ District Tramways (Hawtayne and 


of his lamp is constant at-such. .. 


candle-power, and ‘would’ have ‘to ‘translate: it. to 
the wattage of the kind of lamp he desired to employ. 
This operation, whether consciously. or unconsciously 
effected, is inevitable. The estimation that such and such 
@ wattage must be expended in such and such a kind of 
lamp is merely a clamsy. alternative expression of the candle- 
power needed. (see equation (1)).. ..,. wer 
Tn conclusion, the results: of above-considerations may. 
be summarised wattage rating is most convenient 
for the manufacturer, but.even that necessitates at least two 
references, in the course of design and manufacture, ta,the 
candle-power required. A candle-power. rating. is most con- 
venient, and, indeed, essential for the eonsumer. An ideal 
arrangement is to state both the candlé-power and the Watts. 
If the watts alone be stated, the consumer must. know the 
efficiency of the lamp before he can obtain any: idea. of; its 
light-giving qualities. Inthe words of Dr. Bell, speaking in 
1908 before the Institution of Electrica! Engineers :—“ Lamps 
in America are rated in watts, but the candle-power. is dis- 


So it must always remain. : 


PARLIAMENTARY. 


Contemplated Tramway Construction. 
Tum following estimates have been prepared by the engineers for 
tramway works for which Parliamentary sanction is being sought 
in the coming session :— 


Rhondda Urban District Council .(R. Hammond, 


engineer).—Construction of tramway, -£29,450; 


equipment, £5,000 ; purchase of land, &c , £35,318... £69,768 


Nottingham Corporation (A. Brown, City .eagineer).— 
Construction of tramways, £23,769; electrical 
equipment, £2,575; rolling stock, £6,750; land © 

.-and buildings and. street improvements, £28 813 ; 
construction of street improvements, £12,537 akg! 74,444 
Leeds Corporation (W. T. Lancashire, City engineer).— 
. Provision of trolley omnibuses, £5,000 ; providing 
electrical equipment and construction of other 
works for working the omnibuses, £9,000 ... ves 14,000 


Tramway construction, £55,506; works other than . * 
tramway, £64,530. ..... 


Zeden, . engineers).—Tramways,: £118,100; street 
Wemyss Tramway Extensions (S. Sellon, engineer),— 
Constructing 13 miles: 3 furlongs.5'40 chains of - 
tramway, £60,287; street widenings, £1,250; land 
Handsworth Urban : District’ Council. (Kennedy and 


London County Council (M. Fitzmaurice, engineer).— 


""Pramways £955,000, and street widenings £640,000 > 1,595,000 


Standing  Orders.Memorials ‘have. been’ deposited -in the 


Private Bill Office -by -the Borough Councils of Hampstead and 
Marylebone: and the Willesden Urban District. Council, against the 
London County Council’s’ Tramways and Improvements. ‘Bill, 


-allegiig non-compliance with Standing Orders. 


Iaternational Congress on Radiology and Elec- 
tricity.—The Board of Education: hae received through the. 
Foreign Office a notification that an International Congress on 
Radiology and Electricity will be held at Brassels in 1910 {Sep- 
temb3r 13th-15th). The work of the Congress will be organised in 
three sections; the first dealing with. Terminology and Radio- | 
metry, the second with Physical S:ience, and the third with Bio- 
lozical Sciences, with a sub-section for Medical Radiology. The 
following English scientists ‘are members—of the general com- 
mittee:—Sir W. Crookes, Sir W. Huggins, .8ir O. Lodge, Sir W. 
Ramsay, Lord Rayleigh, and - Profs. Ratherford aid Schuster. 
For farther details application should be made’ to Monsieur 
V'Ingr: Dr. J. Daniel, secrétaire général, 1 rue de la Prér6té, 


Brussels; 
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WER.” 
cation, a 
will 
wishes a 
verage 
and 
manu- | 
actor- | 
it has 
f the 
which 
tions, — 
high 
the 
t this | hs 
se of | 
olled 
| the 
Jenkio, and Cheshire, Gibson & Co., engineers) |.°. 75,707 i 
Southampton Corporation A.” Growther,- borough 
ite engineer),--Construction tramways, £10,440 ; ¢ 
provision of posts, &c., £1,540 ; lands and buildings aS, : 
d street. works, £24 747 construction of embank- 
dard 
gely ; 
any | | | 
age 
: 
ties 
age 
by 
} 
nd = 
of 
to a 
te 
it- ; 
| 


THH ELEOTRIOAL REVIEW. 14,100, 


(Concluded from page 10.) 


Snell & Tinsley. 


siphon recorder designed by Mr. Tinsley for both long and short 
cables, Dr. Drysdale’s alternating-current ‘potentiometer, sine flux 
phase shifter for use with the a.c. potentiometer, phase-shifti 
transformer, and a variety of condensers, resistance boxes an 
bridges, &c. 

We illustrate herewith the Tinsley Universal potentiometer, as 
= to the Board of Trade Standardising Laboratory ; it is 
designed for use with a single accumulator, and has a range from 
z50b000 Volt to 18°1 volts. The whole of the adjustments can be 
made on the instrument itself, two rheostats being provided for this 
purpose ; the fine adjustment rheostat is fitted with a micrometer 
screw, with which an adjustment to 5,45, volt can easily be 
obtained. The main balancing coils are of manganin, in 17 sections, 
in series with. a platinum-silver slide wire divided into 110 equal 

The slider is drawn by silk cords, to avoid thermal effects. 

wo keys are provided, for the standard cell and the test pressure 
respectively. When several circuits are necessary, a selective 
switch can be used, containing the necessary fuses, and connected to 
the potential terminals on the instrument. The connections are 
shown in fig. 1; it will be noticed that a special two-way plug 
switch is fitted in the top left-hand corner. When the plug is in the 


THE PHYSICAL SOCIETY’S EXHIBITION. 


This firm had a very interesting exhibit, including an improved 


Isenthal & Co. 


In addition to Moscicki condensers, new of resistances 
and frequency. indicators, Messrs. Isenthal exhibited a new pattern 
“precision” Wheatstone bridge, with a novel type of terminal 

_ clamp, capable of holding equally well fine wire and stout rods. 


_ Eliott Brothers. 


The Wimperis Accelerometer (described in the Exucrricar 
Review of Decenibér Srd, 1909), was shown, as well as the latest 
form of the Harrison photometer, micrometer gauges, portable and 
switchboard measuring apparatus, and testing sets. 


India-Rubber, Gutta-Percha and Telegraph Works Co., Ltd. 


In addition to Silvertown portable testing sets, a four-dial 
Wheatstone bridge and a Rymer-Jones standard condenser (built 
up of separate radiating tlements of sheet mica with a metallic 
coating on both sides, as described in the Exmorrican Review of 
June 30th, 1905), the India-Rubber Co. showed Mr. Raymond- 
Barker’s two-tone transmitter and the Gott fault-searcher coil for 
use with if. The transmitter is an improvement on the Cardew 
vibrating transmitter, inthat the electrical impulses utilised are 
not alternating, but are endowed with a positive or negative bias, 
so that equal time value reversal signals such as are used with the 
siphon recorder are protluced, capable of reception by telephone, 
mirror galvanometer, or recorder. The two tonesare more easily 
read on the telephone in the presence of cross-talk and extraneous 
noises than the Morse signals. The system is applicable not only 
to cable work, but also to military signalling, and to the working 
of very faulty landlines. When the transmitter is used at a shore 


FULTIPLY _READURE By 


Fia. 1—Connections OF PoTeNTIOMETER. 


4 


0. 0 20 30 40 ae | 


Fig, Unsiversan 


right-band position, the readings range from one microvolt to.0°181 
volt; when in the left-hand position, 10 microvolts to 1°81 volts; 
and when 20 volts are applied at the battery terminals, the range is 
100 microvolts to 18‘1 volts. The shortness of the bridge wire is a 
special feature of the instrument. y 


A. C. Cossor, Ltd. 


The Lodge vacuum tube rectifiers and the Gehrcke oscillosco 
were shown, together with Mr. W. R. Cooper’s patent speed indi- - 
cator, in which a rotating tube containing mercury is employed, 
and a new rotary -vacuum mercury pump, made of steel, and 
working in conjun with a low-vacuum oil pump, 


z SILVER TOWN LONDON 


Fic. 3 —RayMOnD-BaRKEB SINGLB-ELECTRO- 
MAGNET TRANSMITTER. 


station ia conjunction with a Gott fault-finder on a cable ship held 
against a cable, the shore station is able to communicate induc- 
tively with the ship, andthe ship, by using a two-tone transmitter 
connected to the fault-finder, can speak to the shore, after a joint 
has been made and covered, and up to the time when the sheathing 
is spliced. In actual practice such communication has been 
effected over 60 miles of cable. When used conductively, the 
system has given very clear acoustic signals through 100 miles of 
cable, .The latest form of transmitter, with a single electro- 
magnet, is shown in fig. 3. 
Leslie Miller. 

Mr. Miller exhibited.a mercury-jet current interrupter for large 

induction coils, smaller current. interrupters, and the Lewis-Jones 
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current puleator. The last-named device is used for gradually 
yarying the current passing through a patient from zero to a 
maximum about 15 times a minute, by means of a simple liquid 
resistance worked by clockwork. One of the devices exhibited was 
intended for use on a D.O. supply, giving an intermittent or 
alternating current, capable of working a cautery transformer with 
an output of 10 amperes. - 


Muirhead & Co., Ltd. 


Besides minor apparatus for use in submarine telegraphy, Messrs. 
Muirhead exhibited a Kelvin recorder and cable relay combined ; 
between the armature of the vibrator and the glass siphon of the 
recorder was stretched a fine gold wire, which made contact on two 
silver pine, the vibration. of the wire preventing “stiction” 
between it and the contacts. The instrument could be used for 
both purposes simultaneously. Muirhead’s stretched-wire relay 
for use in the local circuit of cable relays was also shown. 


British Radio-Telegraph and Telephone Co., Ltd. 

This company exhibited a receiving station for wireless tele- 
graphy; detector and tuner were combined in a single piece of 
apparatus, and switches were provided for making all the necessary 
changes of connections. 

C. F. Casella & Co. 


Most of this exhibit was non-electrica], but in the Hennah and 
Rissel patent automatic course recorder and indicator, an electro- 
magnetic system was employed to record the deviation of a ship 
from the course laid down, and to ring an alarm bell on a certain 
deviation being attained. 


Miscellaneous. 


The system of telegraphing photographs, worked out for the 
Daily Mirror by Mr. T. T. Baker, was shown in operation. Mussrs. 
A, Gattenxamp & Co., Ltp., exhibited a pyrometer set for students, 
Darling’s patent compensator for cold junctions of thermo-electric 
temperature measuring apparatus, and various physical apparatus. 
Musszs. J. J. Garvin & Sons, Lrp., showed Tucker’s patent 
primary battery, electroscopes for radioactivity experiments and 
physical apparatus. Mn. J. J. Hioxs had a variety of apparatus on 
view, including electrical recorders of the direction and velocity 
of the wind. Messrs. Marconir’s Wrretess Co., 
Lrp., showed an improved form of valve receiver for wireless 


telegraphy. 


‘NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


N.C.8. Leakage Indicator for A.C. Circuits. 


The method here described for indicating the occurrence of a 
fault on 4.0, mains has been designed to meet the requirements of 
the Home Office rules for the use of. electricity in mines. In 
order to comply with these regulations, it is necessary that the 
leakage indicator should not only act.as a safeguard in the event 
of a bad.fault occurring, but should also give a permanent indica- 


tion as to the condition of the mains. For ao. circuits, the 


Fig. 1. 


best method of measuring the insulation resistance is to superimpose 


a small direct current on the 4.0. system; it is this principle that 
is used in the N.C.S. leakage indicator. While this method can be 
applied to single, two or three-phase circuits, it will here be 


described with reference cnly to three-phase work, as it is for such 


systems that in the majority of cases the leakage indicator is 
required, 


Fig. 1 shows the arrangement for insulated systems; the source - 


of direct current may either be a primary battery or the exciter of 
the 4.0. generator. It will be seen that in series with the indicating 
instrument is inserted a large inductive resistance 1. This, though 
it has a comparatively low ohmic resistance, offers a very high 


impedance to the alternating current, preventing the flow of 
anything more than two or three milliamperes, even if subjected 


to the fall line voltage. ~ . 
The i instrument consists of P.M. moving-coil ammeter, 


which is unaffected by alternating qurrents. The instrument is 


ampere scale is equal to of the maximum current 
‘Home Office rules. The actual leakage 


scaled to read direct in ohms and amperes. The top of 
of 
svstem, this being the maximum allowable leakage as fixed by 
ver 


greater than that indicated by the ammeter, but under certain 
circumstances may be less. If the insulation resistance of the 


CELLS OR EXCITER, 


Fie. 2. 


system falls below the allowable limit, the fuse ¥ attached to the 
spring contact blows, thereby closing a local bell circuit p, which at 
once gives the alarm. 

Fig. 2 shows the connections for systems in which the neutral 
is earthed. Here the ammeter is connected in the earth circuit; 
this, however, ia no way impairs the earthing of the neatral, as the 
resistance of the instrument and battery is only afew ohms. In 
the event of the fuse ¥ blowing, a resistance k is thrown into circuit ; 
this prevents the neutral from being entirely disconnected from 


earth, and at the same time makes it impossible for an large 
current to flow through the instrument, which might p Ross Amy 

Fig. 3 shows the earth panel fitted up with the necessary 
apparatus. On the front is mounted pty Asana fuse, and, if 
required, a change-over switch; the latter is only supplied for 
earthed systems, and when thrown over from one side to the other 
simply short-circuits the instrument, thus providing a more direct 
earthing of the neutral. At the back of the panel are arranged the 
battery (usually contained in a wooden case), the choker, or resist- 
ance, together with the bell, and the necessary two or three 
Leclanché cells. 


The apparatus is manufactured by Musses, Bros, aNp 
Tuompson, Lrp., of 34, Queen Street, E.C. 


at the Pantomime.— At the invitation 
@ directo: rs, the employés of the Bryant Trading icate, 
Ltd. (“ British Metalite” lang) wah to the pantomime ym in 
the gee at "ot Theatre, Holloway, one night last 
week. whole 9 stalls were reserved for their 
accommodation, 
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FOREIGN AND COLONIAL TARIFFS, ON 
ELECTRICAL GOODS. 


-JAMAIOA.—The free schedule embraces practically everything 
: employed in the generation, storage, distribution and use of 
electricity, including telephonic installations. Telegraphs 
are not mentioned, but wireless telegraph installations for 


communication with places outside the colony cannot be 


érected without a licence from the Governor. Electrical 
and similar apparatus not on the free list is subject toa 
duty of 162 per cent. ad valorem on the market value, inclu- 
sive of packing,’ &c., at the place whence imported. 


JERSEY.—The Harbours Committee is authorised to levy a 
duty of 2s. 6d. for import duties on each ton of 40 cb. ft., 
or on each ton of 2,080 lb. gross weight on goods imported 
oe the minimum duty on a package being fixed 
at 1 


LAGOS (SOUTHERN NIGERIA).—Importers must present an 
invoice in duplicate with a full description of the goods, 
giving the quantity and value of each kind of goods im- 
ported, and showing the marks and numbers on the packages 
so as to indicate truly the quantity and value of the articles 
included in each package. The packages must be legibly 
marked and numbered on the outside. A statement.of the 
country of origin of the goods must be made on the 
declaration. Invoices for goods, of which the value exceeds 
£10, must be attested by the owner or exporter in the 
country whence the goods were exported before any person 
authorised to administer oaths, but this requirement will 
not be enforced in practice if a guarantee is given to supply 
an attested invoice if necessary. No person may establish 
or, use any apparatus or installation for the purpose of 
electrical communication by wireless telegraphy in Southern 
Nigeria without a licence from the Governor. 

The following goods are admitted free of duty :— 

All goods imported with the sanction of the Governor for the 
service of any Public Department of the. Colony; building 
and roofing materials; scientific instruments; machinery 
and implements for mining, agriculture or industry ; 
telegraph materials. 

A duty of 10 per cent. ad valorem is levied on goods not men- 

tioned above. 

The value on which ad valorem duty is calculated is the fair 
market value of the goods when sold for home consumption in the 
principal markets of the country whence and at the time when the 
same were exported directly to Lagos. 

LIBERIA.—The following goods are admitted free of duty :-— 

Faulkner’s telephone, &c., material; machinery and mining 
tools ;;.goods for improvements in Monrovia City ; scien- 
tific instruments. 

Other electrical and similar goods pay a duty of 12} per cont. 
ad valorem. 


An export;duty of 6 cents per lb, is levied on rubber and sittie 
percha,.and an export duty of 12} per cent. ad valorem on 
other goods, except mining produce. 


MALTA.—No import duties are levied on electrical and similar 
goods imported into Malta. 


MAURITIUS,—The following duties are payable :— 
Brassware. ... 15 per cent. ad val. 


Rupees. 
Copper Gal es bars, nails, pipes, &c. 12 per 100 kg. 


out 12 per cent. ad val, 


caoutchouc ... 25 per 100 kg. 
» » notgalvanised ... “ 
Steel, unwrought 
Machinery for the manufacture of sugar, 
rum, aloe fibre, and other produce of 
the colony , 1°32 per 1,000 kg. 
‘  Ditto.if the crane is used for landing . 2°32 
' Articles not specified in the tariff , -. 12 per cent. ad val. 


‘The value on which ad ‘valorem duty is calculated is the current 
value of the goods at the port whence they are imported. 


15 rupees = £1. Kg, = 2'204 lb, 


‘ Aluminium Price Movement.—It is stated that the 
price of aluminium on the European continent had fallen to about 
£3 per cwt. by the middle of December, and this seems to have 
induced consumers to exercise greater activity in covering their 
requirements. As a consequence of the increased demand, the 
price of the metal has recovered to about £3 7s, 6d. per cwt. As to 
@ endeavours made to form a syndicate, it appears that nothing 
has lately become public on the question, although it is assumed 
that the idea has not been abandoned ig Shee works concerned, not- 
withstanding that it has hitherto been — to reconcile the 
diverging interests: 


‘ourrént motors.” W. B. 8: 


NEW PATENTS APPLIED FOR, 1909. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Musers. W. P. Taompson & Co., Elec. 
- trical Patent Agents, 285, High Holborn, reas, W.C., and at Liverpool 
and Bradford, to whom all inquiries should be addressed. 


80,260. Mechanical device for counting telephone calls.” J. D. 
Decemb: er 28: 


80,262, for controlling electric motors." W. WirrEex. December 
28th. (Complete.) 


80,291. “Im rovecnetitn in and relating to multiple switches and the like,” 
December 28th. 


Nu Bray and Bray, MarxHam & Reiss, Ltp, 


30,305. ‘Improvements in electrical alarms.’’ 8. JonEs. (Date a; 


for under Sec. 91 of the Act, December 28th, 1908, being date of aoptientin Ed 


United States.) December 28th, (Complete. 
30,321. “Improvements relating to the control of alternating electric 
AYERS. December 28th, 
80,822, ** Improvements in or relating to alternating electric current gene. 
rators.” W.B. Savers. December 28th, 
80,881, ‘ Improvements in brushholders emp loyed in electrical apparatus,” 
W. A..Stevens, Ltp., and W. A. STEVENS and A, T, LamBert. December 28th, 


) 


80,888. ‘Improvements in electric genera’ machines.” E, M, Firz- 
December 28th. 


80,352. ‘‘Improvements connected with telephone instruments.” P, B, 
December 29th. 

30,458. ‘*Improvements in or relating to telephone exchange systems,” 
T. G. Marti. December 30th. (Complete.) 

80,463. ‘* Apparatus for electrolytically removing the gam © from objects to 


-be galvanised, ” H. W.T. Scuvutte. December 80th. (Compl 


“30,479. ‘*Improvements in incandescent electric lamp 


‘Barron. December 30th. 


» 80,482, . Improvements relating to dynamo-electric machines.”’ M. WALKER, 
December 380th. - 

30,548, ‘ Improvements relating to the insulation of condensers for telephone 
circuits,” C,Corpzs. December 81st. 

80,550, ‘Improvements in electric wave meters and the like appliances,” 
J. E. Tartor. December 

80,556. ‘Improvements in or relating to current systems,” 
H. A. Mavor, H. M. Hozart and Mavor & Counson, Ltp. December Slst, 

80,561. ‘Improvements in electric switches.” A. H. Curtis and Apams 
Manvracturine Co., Lrp. December 8lst. 

80,556. * Improvements in electric controllers, starting switches, and the 
like.” A, H, Curtis and Apams Manvracturine Co., Ltp. December 8lst. 

80,579. ‘* Improvements in selective electric signalling.”” W.J. THoRRow- 
Goop, December 31st. (Complete) 

30,599.. “Improvements relating to the control or een of electric 
ignition apparatus for internal-combustion - engines P. THompPson. 
Eisemann & Co. G.m.b.H., Germany.) December Bist. ) 

30,602, ‘* Improvements in the manufacture of separators for = sg electrical 
‘batsories and electrolytic apparatus.’”’ Marino, December 81) 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications = the ag te list may be obtained 
of Messrs. W. P, THompson & Co., olborn, W.O,, and at Liver- 
and Bradford ; price, post free, (in 


1908. 


MANUFACTURE OF METALLIC FRICTIONAL BLOCKS, SUCH AS BRAKE ELEc- 
TRICAL COLLECTOR STOPPERS AND THE LIKE. W. Taylor. 20,718. October 
Ist. (Post-dated September 15th, 1909.) 

ExecrricaL Retay Devices. B. ThomasandE. Thomas, 20,772. October 2nd. 

‘TELEPHONE MessaGE Pap HotpvEr. E.C. Digby. 26,004.. December 2nd. 

APPARATUS FOR STARTING AND GOVERNING ELECTRICALLY-DRIVEN Ring SPINNING 
Frames. Akt.-Ges. Brown, Boveri et Cie. 26,228. December 4th. (Date 
applied for under International Convention, January 18th, 1908.) 

Exectric LaMPHOLDERS. W. Fennell and W. P. Perry. 26,752. December 
10th. (Cognate application 3,556 of 1909.) 

Cruster LaMPHOLDERS FOR Exgctric IncaANDESCENT LicuTs, Julius Sax & Co, 
and H.C. Wheat. 26,929. December 11th. 

CoNTRIVANCES FOR DETECTING AND RECORDING THE PassaGE oF ELECTRIC 
Impuuses. A, Orling. 28,867. December 29th, 


1909. 
RECEIVING AND TRANSMITTING APPARATUS, P. Oliver. 12,857. 
une Ist. 


Raising AND LOWERING oF Arc LAMPS AND THE LIKE. A. Wunderlich and G. A. 


Hughes. ) 14,972, June 26th. (Application for Patent of Addition to No. ° 


25,898/07 

For rok TELEPHONE ExcHanGks. Siemens Bros. &Co. (Siemens 
and Halske Akt.-Ges.) 18,826. August 9th. (Application for Patent of 
Addition to No. 9,592/09.) 

APPARATUS FoR ELECTRIC TRLEGRAPHS, Siemens Bros. & Co. and G. 8. 
Grimston. 19,603. August 26th. 

AvtomaTic TELEPHONE EXcHANGES FoR CALLING ONE OF SEVERAL SUBSCRIBERS 
ON THE sAME Line. Siemens & Halske Akt.-Ges. 21,978. September 27th. 
(Date applied for under International Convention, November 19th, 1908.) 

TRANSFORMER DistRIBUTION Allgemeine Elektricitéts Ges. 
92. January 2nd. (Date applied for under International Convention, 
January 2nd, 1908.) 

TreLePHone Crrovits. A. H. Nichol 604. January 9th. j 

ATTACHMENT OF TELEGRAPH AND SIMILAR LINE WIRES TO Insuzatons. . W.E 
Bandfield. 1,009. January 15th. 

ELgotricaL Heatine Apparatus. A. F. Berry. 1,414. January 20th. 

ExectTricaL HeatTinG Apparatus. A.F. Berry, 1,415. January 20th. 

STEEL ARMOURING or A. Claremont and J, Stratton. 
6,809. March 22nd. 

MacHinEs For CovERING WIRE oR CoNDUCTORS WITH AN INSULATING 
H. L. Owen. 7,582. ~March 29th, 

ARRANGEMENT OF CONNECTIONS FOR ELECTRIC TENSION MEASUREMENT APPARATUS 
or DynaMomeTRiO ConstRucTioN. Horn. 10,008. ril 27th. (Date 

,, applied for under International Convention, April 27th, 1908.) 

Spticine Ear For Conpuctors, J. C:.Russell and >A, F.’Lord. 

11,209, May 12th, (Date applied for under International Convention 


s@etober Bist 
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